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THE TELEPHONE CENTRAL OFFICE SYSTEM OF PARIS. 
Paris has ten telephone central offices and three thousand 
subscribers. The general plan of working the central offices 
does not differ materially from that of some of our American 
exchanges, but Ihe arrangement of the line wives is very dif- 



The annunciators and switches are arranged in groups of 
twenty -five, the annunciators being above and the switches 
below. Between every two sets of annunciators is placed a 
triangular block, which is colored and numbered. The call 
bells, which are common to all subscribers of the same series, 



has charge of the staff of operators, and an inspector has 
general supervision of the affairs of the office. 

Important offices are provided with an instructor, whose 
office is to teach telephony to beginners, a special hall being 
provided for this use. Order and regularity rules, and mis- 




SWITCH BOARDS. 

ferenl from ours, and in many respects better. In the cen- 
tral offices Ihe frames carrying the switches and annunciators 
are arranged along the walls on three sides of the room, 
j u fflUuw ( fl BfUBSfftfeMg lefl' behind them for manipulating the 
wires for inspection, etc. 



are placed at the extremities of the frames, and between the 
sets of annunciators there are switches for connecting the 
emplo yes with, the sub .sc.ribeja. 

The service is performed during the day by sixteen young 
ladies, and at night by a less number of men. A directress 



WIRE CELLAR. 

takes and delays are generally the fault of subscribers and 
not of the operators. 

The triangnlarcolOrfl a^tTTRraTrJe'i'ec! blocks"abo've"rer(5r're<I 
to are for convenience in connecting one central office with 
another, so that the subscribers of different offices may con- 
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verse as conveniently as if both were directly connected with 
one office. 

The subscribers' wires are united into cables of fourteen 
wires each. They are affixed to the vault of the sewer and 
are consequently out of sight and out of the way. The 
cables are laid by the administration of telegraph lines, to 
whom, as well as to the city of Paris, the company pays a 
tax of so much per meter. The employes of the company 
have no right to enter the sewer, and when anything gets 
out of order it is the duty of a particular branch of the ad- 
ministration of the telegraph to repair it. 

The telephone company extends the double telephone 
wires from the subscriber's instrument through a hole in the 
sewer, and connection with the proper wires and cable is 
made by the agents of the administration of the telegraph. 

The ends of the wires of the cables are distributed over 
the switch boards in the wire cellar of the central offlce.'and 
upon one of these switch boards the double wire of the sub- 
scriber terminates and is readily found. The wire is then 
connected with wires leading to the annunciator and switch 
board of the central office, where the subscriber is assigned a 
number. 

The telephone used in Paris is Adir's. Three cells of 
Leclanche battery are employed, one for the transmitter and 
two for calling. Every three months' the transmitters are 
changed, and although they might be able to work longer, 
this plan is adopted to insure good service. The telephone 
of each subscriber is tested daily as another precaution. 

< 1 11 » 

Tbe Pittsburg Exposition. 

The seventh annual exhibition of the Pittsburg Exposi- 
tion Society will be held in the city of Allegheny, opening 
September 6, and closing October 13, 1838. Tbe main build- 
ing is 60'J feet long by 150 feet wide, with galleries 45 feet 
wide, extending around the entire building. The floral ball 
is. 130 by 90 feet with an annex ISO by 30 feet. Tbe ma- 
chinery hall is 170 by 150 feet, and the permanent steam 
power is sufficient to run (he shafting, furnishing power 
free to all. The general reception of articles will begin 
August 25. The society propose as one of the attractions 
this year to create a "relic department," devoting a large 
room exclusively to the exhibition of old relics, pictures, 
and objects of interest of every character, large and small, 
particularly those connected or associated with the early his- 
tory of Pittsburg or Western Pennsylvania, and to this 
end respectfully request the loan of any relic of this char- 
acter. 

< i n » ' 

A Fatal Earthquake. 

The recent accounts of the destruction in the island of 
Itc&iar-oppasite Naples, revives thejjld time recofds of the 
ravages of the earthquake in Portugal and other countries. 
A sudden shock of earthquake was felt at a little after nine 
o'clock, July 28, io Casamicciola, Ischia, at which hour a 
large portion of the people were at the theater. The build- 
ing was shaken down, and many of the people killed or in- 
jured. Nearly all the bouses in the town collapsed, and the 
killed and wounded number not less than 2,000. 

The ground opened in many places, while in olher places 
there was no movement. Water gushed out of springs. 
Several boilers in the bathing house burst. The theater, 
which is a wooden structure, was literally torn open, allow- 
ing the audience to escape. 

m ( « i m 

The Brash Secondary Batteiy. 

The patent interference case of the American Electric 
Storage Company of New York against Charles F. Brush of 
the Brush Electric Company of Cleveland, Ohio, was decided 
Aug. 2 by giving Brush priority of invention. The declara- 
tion in the case contained three counts, each supposed 
to represent a distinct invention claimed by both parties, as 
fo'lows: First, a secondary battery having a plate of cast 
lead supporting the active coating; second, a secondary 
battery element consisting primarily of cast lead; third, a 
method or process of making a secondary battery element 
consisting in casting a suitable body, frame, or other sup- 
port of lead, and placing thereon an active or absorbing 
coating or substance. 

^ i « > «. 

Two Disagreements Ended. 

A strike by about 900 cloakmakers in New York city was 
■ended August 3, after an idlenessof two weeks. The terms 
of the agreement finally made were a guarantee of $15 per 
week to each salaried employe on the basis of eleven hours 
per day. 

On the same day the lockout of 10,000 cigarmakers was 
ended by mutual concessions by the strikers and the manu- 
facturers' union, the actual terms not having been made 
public. This lockout lasted sixteen days. 

m i » i » 

A fruitful source of damage done to boilers, and one 
which has ruined thousands, is tbe practice of blowing a 
boiler off and immediately refilling it with cold water, while 
the brickwork is rod hot. The Age of Steel believes that 
nothing will tear a boilar to pieces quicker than this. Boil- 
ers have exploded with disastrous effect from this cause 
after tbe fire had been drawn. Probably most persons not 
familiar withj&e matter would be surprised to know the 
pertinacity wj;in which cold water will cling to the lowest 
point of a boiler under these circumstances. Local contrac- 
tion of such severity is thus induced that nothing can with- 
stand its effects, and a few repetitions are generally suffix 
cient to ruin anv boiler. 
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THE BEVIVAL OF CHEEKY. 

Those to whom fifty years is a memory readily recall the 
cherrywood tables, bureaus, drawer chests, that were then 
in fashion, when tbe more gaudy and more costly maho- 
gany bad but lately come in. It is an evidence of a return 
to good taste that ihe wood of the cherry tree is again in 
favor, not only as it exists in old furniture, but in its new 
requirements. It is largely used in cases for musical in- 
struments — melodeons and organs — and in furniture — chairs 
and tables — after being " ebonized," or blackened by acids 
and dyes. But it is also coming again into use in its natural 
color. One of the finest banking houses in ihe Eastern 
States is finished entirely in cherry, and it is heautiful. Tbe 
wood, filled and not varnished, has a soft glow not pos- 
sessed by any olher, and bas none of those distortions of 
grain that are so unpleasant in mahogany. 

The timber is chosen from the wild cherry, which in 
New England and the North generally does not usually 
grow to a girth of more than twenty inches, but in some of 
the Western States and in the South frequently attains a 
diameter of twenty-four inches. The domestic fruit cherry 
gives some good specimens of small timber, but as Ihe tree 
is rarely sacrified until it is past bearing and is decayed, 
this source of supply is precarious. Like all close grained 
timber, tbe best specimens are those wbicli grow singly in 
exposed situations and not in a dense forest. The facility 
with which cherry can be worked makes it a favorite with 
the cabinet maker. 



EFFECT OF ALCOHOL UPON DIGESTION. 

It cannot be claimed that we have yet learned all that is 
to be known about our stomachs and the reactions that lake 
place within them, notwithstanding the fact that one man, 
at least, lived for many years with an open window, as it 
were, in his stomach. 

Every contribution to our knowledge of the subject based 
on real, first hand, experimental proof, has some value, 
hence we think that the recent experiments of Dr. P. J. 
Spenzer upon the effect of wine on the medical properties of 
pepsin* are worthy of careful and thoughtful attention, im- 
perfect as they are. 

Pepsin, also known as cbimosin, is one of the active fer- 
ments of digestion. For medicinal purposes it is prepared 
by scraping the well washed stomach of a hog, and in this 
state possesses the property of dissolving a large quantily of 
coagulated albumen, such as the white of egg. Dr. Spenzer, 
in his paper read before tbe Ohio State Pharmaceutical As- 
sociation, gives the amount of white of egg (hard boiled) 
that will be dissolved by one grain of the pure pepsine, of 
different makers, when mixed wi»b eight drops of pure con- 
centrated hydrochloric acid in six hours. Tbe amounts 
varied from 68 to 170 grains, with an average of about 80 
grains. 

He found that Ihe acid alone would dissolve half as much 
as the acid and .pepsin, or 40 grains, and that eight drops 
of acid and 100 c. c. of ten per cent alcohol would dissolve 
as much albumen as the ordinary commercial pepsine and 
acid would together. This would make alcohol equal to 
pepsine as a digestive agent for egg albumen. For raw beef 
the case is quite different; acid and alcohol having less 
power than acid alone, while acid and milk sugar dissolved 
as much meat as the best pepsine with acid. 

It is to be regretted that alcohol was not tried in combi- 
nation with pepsine. 

In conclusion, Dr. Spenzer states his conviction that an 
hour's exercise in the fresh air is equal in digestive power 
to any usual dose of pepsine, regardless of maker. When 
commeicial pepsine is used it should be as fresh as possible. 

H. Seeman has proved (Centralblatt fur Med. Wissensch.), 
that free hydrochloric exists in the stomach, although the 
presence of peptones prevents its detection by means of me- 
thyl violet. This is probably one reason why it has so long 
been an unsettled question whether it was hydrochloric or 
lactic acid that gave the acidity to the gastric juice. 

-m i » > » 

AEBIAL NAVIGATION. 

A certificate of incorporation has been filed in the office 
of the Secretary of Slate of Illinois for tbe " AeriaJ Naviga- 
tion Company of Chicago," the object of tbe incorporators 
being "the transportation of passengers and freight through 
the air." It is asserted that the machines to be manufac- 
tured by this company are a perfection of the one tested at 
Hartford, Conn., several years ago, which at the time at- 
tracted considerable interest. Probably this refers to several 
trials of a balloon made by Mr. E. F. Ritchel, of Bridge- 
port, Conn., who exhibited in Hartford, in June, 1878, a bal- 
loon with propelling apparatus attached by which the up- 
ward and downward movements of the balloon could be 
governed, and by which in calm weather its course could be 
directed. 

The balloon was a horizontal cylinder of silk, twelve feet 
long and twenty-four inches diameter, capable of containing 
about 3,0 feet of gas. Suspended to it by cords and steel 
rods was a flat frame of brass pipe, pointed at each end, and 
having a seat for the operator. In front of the seat was a 
gear wheel with two cranks, connected by a vertical shaft 
and a horizontal shaft to two propeller wheels, one at the 
lower end of the vertical shaft under the frame, and the 
other in front of the operator, and this wheel waS attached 
to the shaft by a universal joint so that it could be turned a 
distance of about thirty degrees from the shaft in a horizon- 
tal plane by the feet of the aeronaut. This wheel was the 
propelling power and also the steering device. The levitat- 
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ing power of the balloon was barely sufficient to raise the 
apparatus and its load, the vertical propeller assisting if a 
rapid rise was desired, and bringing the balloon down with- 
out emitting any of the gas. 

At one trial, on a calm day, the balloon rose from the 
baseball grounds at Colt's Meadows, Hartford, "passed over 
Colt's factory, and nearly over the Connecticut River, 
turned about and returned, descending to the ground at 
the place from which it started, the distance being proba- 
bly half a mile and return, the balloon's height after rising 
from the eartli varying from 300 to 400 feet, or there- 
about. 

At another trial, on the succeeding day, with quite a stiff 
breeze blowing, the aeronaut was unable to turn his bal- 
loon around, or to stem the wind, and was forced a distance 
of nearly nine miles, when he descended and came back, 
with his balloon, by carriage. But on this occasion he de- 
descendpd once on his trip to the doorvard of a farmer, 
procured a glass of water from the well, and rose again, 
hoping to make a return trip. 

No accurate test was ever made of the propelling or lifting 

power of the two fans, but they were sufficient, as proved by 

repeated experiments, to raise, lower, and steer the balloon 

except in n strong wind, the operator rotating the cranks at 

the rate of 100 revolutions per minute, producing, by means 

of pinions, a revolution of the fan3 of 3,500 turns per 

minute. 

«m > 

CHOLERA. 

The article quoted from the Lancet, July 28, says: "We 
know that it (eholera) is propagated solely through excret 
obviously, if the excreta of a cholera patient are allowea to 
dry in contact with the air, the air will then become in- 
fected. . . . It is wanton recklessness to let excrpta pass 
into the sewers. . . . Whatsoever disinfectant we em 
ploy, we should use at once." 

The writer of the above was certainly not aware that our 
sanitary plumbing laws do not allow the excreta to pass 
into the sewer without going through a long soil pipe in the 
house, where, before it enters the sewer, it encounters a 
current of fresh air which there is made to enter the pipe, 
and traveling in the opposite direction through the whole 
length of the pipe to the top of the house after having, ac- 
cording to its nature, as is above stated to be well known, 
taken the infection from the excreta, and then passes out 
through the open end at the top of the house. 

On a calm day, when the atmosphere is called heavy, the 
air from thousands of excreta pipes doubtless does some- 
times make its presence known to the dwellers and walkers 
below, whose supply of air comes from above, but perhaps 
it was considered that the noxious quality of the infection 
would be lessened by the greatness of the number of people 
m<> W BtrM rghTrreTt between them. 

On such days in London, when the foggy air enters the 
city at one end, there you may see a long distance; but as 
it slowly travels along its miles of streets, it gains gradually 
in density by the smoke from the tops of the houses growing 
darker and darker, until before it has reached the other end 
the continuously added contributions have made it dark as 
night. 

If infection add to the specific gravity of air, would it not 
act in New York as coal smoke does in London? 

A plausible plan would be to make it impossible for 
sewer gas to enter houses or otherwise do harm by causing 
draught from the houses to the sewer, and from the sewers 
through purifying fires and pipes heated by them, up high 
chimneys built for that purpose or those of manufacturers, 
who might be compensated for their use. 

There may be some objection to that plan, but fifty years 
ago the largest hotel in Boston used it very successfully; a 
tall chimney in their courtyard, into which a draught was 
caused by a fire flue running into it, being made available. 

S. 
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CHINA AS A MARKET. 

An article in the London Journal of the Society of Arts 
for July gives some interesting statements in regard to 
China as a market for the manufactured goods of the 
Western countries. He says that the great and increasing 
demand for cotton goods has suggested to prominent Chinese 
the establishment of cotton mills to manufacture not only 
imported cotton, but that of native growth. The scheme 
has not, however, advanced much beyond the embryo stage. 
The writer says that there is a great demand in China for 
needles, matches, window glass, and kerosene oil. The 
oiled paper and semi transparent shell that has heretofore 
been the substitute for glass in wiudows is gradually dis- 
appearing in localities near the trading ports. 

As an instance of the increasing demand for glass, the 
following figures are worth noting. At the newly opened 
port of Wu-hu, on the Yang tse-Kiang, the importations 
increased from 9,000 square feet in 1877 to 47,000 square 
feet in 1880. Again, at Wenchow, the importations for the 
same period increased from 7,400 square feet to 28,200 
square feet. 

The trade in friction matches is a large one and is in- 
creasing. At Hankow the importation increased from 
42.980 gross in 1877 to 324,317 gross in 1860, while at 
Tientsin the figures were nearly doubled in one year, rising 
from 92,000 gross in 1880 to 181,540 in 1881. 

Needles for hand sewing are largely imported, the English 
needles being deemed greatly superior to those made in 
China. 



Brass buttons, fancy soaps, furniture, cutlery, clocks, 
toys, photographs, canned fruits, sweetmeats, and crackers 
and biscuit are all welcomed in China, and command good 
prices. Old iron is a commodity greatly in demand. Bale 
hoops from baled packages, barrel hoops, plates of boiler 
iron, wheel tires, old horse shoes, pieces of wire, and similar 
waste are in demand for small manufactures of iron and 
for strengthening manufactures of wood. The Chinese 
workmen prefer these scraps of iron to the mercantile sizes 
and shapes. 

But the article of foreign commerce which threatens to 
distance all other competitors in point of popularity is kero- 
sene nil. The development of the trade in this article has 
been remarkable of late. It is entirely supplanting the na- 
tive bean and tea oil, which has done duty hitherto for 
lighting purposes, and may be truly described as supplying 
a want long felt. The oil is at preseut almost entirely sup- 
plied from the factories at Philadelphia, and the trade is 
praetically a monopoly. From the high popularity it enjoys, 
there is every reason to suppose that, until the petroleum 
wells, which are known to exist in China, are opened up, 
the importation of the foreign article will continue to in- 
crease for many years to come. The extent of this increase 
may be gathered from the following returns: At Hankow, 
the imports rose from 27,976 gallons in 1877 to 285,157 gal- 
lons in 1880; at Wu-hu, from 2,190 gallons to 71,110 gallons 
during the s#me period; while th« returns for Shanghai 
show thaj^-ih 1879, the importation rebelled the prodigious 
total 0^780,440 gallons. 



Stewed Fruit for the Gouty and the Dyspeptic.* 

Probably the impression first created by scanning the 
title of this paper will be as follows: " Why, what have 
either the gouty or the dyspeptic to do with stewed fruit 
at all?" That sugar is apt to disagree with sundry stomachs, 
causing great acidity, is a clinical fact not to be disputed. 
But because such is the case with a limited number of per- 
sons it does not seem, to me at least, that therefore a sweep- 
ing prohibitory law is to be laid down for a large section of 
the community. Gout poison, all admit, is a product de- 
rived from the albuminous constituents of our food, as nitro- 
gen is a marked element in its composition. It is, then, the 
albuminous element in our food which has to be avoided in 
lithiasas. How sugar, fruits, and even vegetables came to 
be banned, my researches have not enabled me to ascertain. 
From the time of Magendie's path-breaking essay, writers 
on gout have advised the restriction of the nitrogenized, or 
azotized, constituents of our food in cases of lithiasis. But 
that the objection to sugar in gouty cases exists may not be 
denied. In speaking of stewed fruit for the gouty and the 
dyspeptic my views will be heterodox in the eyes of many. 

I Du» uuMier t ftM i glK tyt tftsmt sffiy ti»r "ffle "TesstrtrB of "prac- 
tice conflict with my views. I am quite prepared to under- 
go any criticism these views may elicit or provoke. Indeed, 
the subject would be all the better for being thoroughly ven- 
tilated. 

j At the outset, I admit that for many persons — gouty, dys- 
peptic, and glycosuric — ordinary stewed fruit is objectioua- 

I ble from the amount of added sugar it contains Where the 

' acidity of fruit is masked or hidden by an excess of sugar, 

I then the resultant product is cloying to many palates, and 
offensive to many stomachs. Probably in this all readers 

, will agree with me. But it is by no means necessary to ren- 
der stewed fruit objectionable by adding much sugar to it. 

f Deprived of this excess of added sugar, stewed fruit can not 

I only be rendered unobjectionable, but be converted into an 

' actual prophylactic measure, especially in cases of lithiasis. 

1 In order to attain this end all that need be done is to neu- 
tralize the excessive acidity by an alkali, and then little or 
no sugar is required. Thrifty housewives have long been 
familiar with the fact that the addition of a small quantity 
of the bicarbonate of soda to stewed fruit reduced the acidity, 
so as to save the necessity for much sugar. Tbiswasdone 
simply for economy. The principle has a far wider appli- 

1 cation. Last June I was requested to visit a lunatic in the 

i Midlands who was also gouty; and when the gout was 
acutely present she was more excitable and violent than 
usual. No medicine would she take, but she was very fond 
of stewed fruit. To add potash to her stewed- fruit was 
very easy, yet very effectual. After this I gave my cook 
instructions to perform a series of experiments for me with 
all our ordinary native fruits. The result of this was that 
the amount of bicarbonate of potash required for each 
pound of fruit was found to be about as much- as would lie 
upon a shilling. And this is a much better guide for a 

I cook than to put so many grains. 

With all fairly ripe fruit this was just sufficient to neu- 

i tralize the acidity, and bring out the natural sweetness; 
indeed, the resultant product was quite sweet enough for 
most adult palates. Such stewed fruit could be eaten alone, 
or with milk puddings, or with cream, or the Swiss milk in 
bottles. Gooseberries, currants of all kinds, apples, and 
plums, all alike were excellent when so prepared. There 

I are some points, however, to be attended to in practice, 
which are of more or less importance. The first matter is 
this: with dark fruits, as the black plum, for instance, the 
color is impaired by the alkali, and the fruit is less attractive 
to the eye than is that of the ordinary stewed fruit, which 

I is of a deep, clear crimson. 

! This matter is easily got over: a little cochineal will give 

| * By J. Mitner Pothergill, M.D., physician to the City of London Hos- 
pital tor Diseases of the Chest. Communicated to the Lancet. 



the desired color. Another is this: Where there is no natu- 
ral sweetness, to neutralize the acid completely by an alkali 
leaves nothing, simply a cold mass, to which the palate is 
absolutely indifferent. Such is the case with rhubarb. 
Here it is well to use half or all the amount of alkali with 
some sugar. The same is the case with early gooseberries 
before they have any natural sweetness; no sugar formed in 
them. Here the full quantity of alkali should be. used, and 
the remaining acidity met by sugar. Where three quarters 
of a pound of sugar is required to sweeten one pound of 
fruit, only one-quarter of a pound of sugar is necessary after 
the alkali has been added. The sour-sweet taste is thus se- 
cured, which is toothsome. 

Novv, in these two instances the stewed fruit is only ren- 
dered less objectionable to the stomach plagued with acidity, 
not made quite inoffensive. But for ordinary gouty indi- 
viduals not troubled with acidity of the stomach, such 
stewed fruit is quite admissible, and forms a pleasant method 
of taking potash. The whole subject is one which deserves 
attention from invalids as well as their medical attendants, 
as it opens up to many a new field of diet altogether. Fruits 
au nalurel — as the strawberry, for instance — are good 
in gout from the salts they contain, and are unobjectionable 
stewed, if it were not for the acetous fermentation of the 
added sugar. Here soda may be used. But where there is 
lithiasis the alkali ought to be potash. The gouty and the 
bilious alike are troubled with the products of the meta- 
morphosis of albuminoids. 

Neither the lithates of the gouty nor the bile acids of the 
bilious are derived from the saccharine or farinaceous ele- 
ments of the food. It was possible to make bricks without 
straw, but it is impossible to make bricks without clay! No 
liver can make these nitrogenized substances from simple 
hydrocarbons: it is physically impossible! The dietary for 
each is the same — a non-nitrogenized dietary, in which vege- 
tables and farinaceous matters are indicated, and saccharine 
matters, too, unless acidity in the stomach is produced by 
tem. Milk puddings and stewed fruit are excellent for the 
dyspeptic, the bilious, and the gouty, as my experience tells 
me; and for one of those who suffers from taking sugar 
nineteen would be all the better for stewed fruit. But for 
those who dislike sweets, and for those who suffer from 
acidity, it is well to prepare the stewed fruit with alkalies, 
completely and solely or partially, as the case may be This 
may sound very heterodox to some readers, but just let the 
incredulous test the matter for themselves. 

Now, there are two other matters remaining to be alluded 
to, on which it is impossible to speak dogmatically or ex 
cathedra; they are, rather, matters of personal belief, and 
they are these: 1. It does not seem a matter of indifference 
in lithiasis what forms of albuminoids are taken. The flesh 
o£ auim*ls ,i£ i»ti»er ca»»CTted. into pepto n es by pepoin in aa 
acid medium — that is. by gastric digestion — than by trypsin 
in an alkaline medium. And such peptones seem specially 
liable to form lithates. Caseine is more specially digested 
by trypsin in the intestine, and such caseine peptones seem 
less readily converted into lithates; the clinical fact being 
that a milk dietary or a pulse dietary is good for the sub- 
jects of lithiasis. Caseine is the form of albuminoid, it 
seems to me, best suited to the gouty. Milk or milk pud- 
dings (made without eggs) are capital food for thecholsemic 
or the lithoemic. These fibrin-albuminoids, digested by 
pepsin, are laxative, while caseine is bindiug or constipat- 
ing. 

Milk puddings, then, go well with stewed fruit, which is 
a laxative. Many thoughtful physicians agree with me in 
the above matter. Now I am approaching what some may 
hold very disputable ground, yet nevertheless I venture to 
say here what I am beginning to think. Both for the classi- 
cal diabetic and the glycosuric, cane sugar — the sugar of 
commerce — is bad, producing the unpleasant symptoms of 
sugar in the blood very readily. Yet man}' glycosuric indi- 
viduals can take farinaceous matter with comparative im- 
munity from discomfort. Starch in its way to grape sugar 
is much less troublesome than is cane sugar passing into 
grape sugar; why I do not know, but the fact remains. 
Now, with many glycosuric individuals fruit stewed in the 
manner advocated here is quite permissible, while ordinary 
stewed fruit is very objectionable. 

For the dyspeptic, the gouty, the bilious, and the gly- 
cosuric individual (as well as the truly rheumatic, a small 
class), fruit stewed with an alkali in the proportion of as 
much bicarbonate of soda as will lie upon a shilling to the 
pound of fruit when put in the oven, will be found both 
palatable and permissible. It saves the gastric acidity from 
the acetous fermentation of the sugar in the dyspeptic, or 
with the glycosuric relieves him from the excess of cane 
sugar which disagrees with him. Where there is distinct 
gout, not only is fruit stewed with an alkali good and unob- 
jectionable, but if it be prepared with the bicarbonate of 
potash it is converted into a therapeutic agent of no mean 
value; while the resultant product is quite sweet enough for 
a palate which has outlived the "sweet tooth " period. The 
whole matter is a simple one, yet it seems to contain much 
promise for many persons. 



Progress of tbe Westinjjliouse Brake. 

The reliability and excellence of this brake has become so 
well established by use on passenger cars that it is now being 
extensively applied to freight cars. We are informed that 
the Westinehouse Campany now has orders to fit up sixty 
thousand freight cars with the brake. 
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THE DETECTION OF GAS LEAKAGES. 

Tbe accompanying illustrations show the principles of 
construction of two instruments designed by Herr C. Von 
Thuu, for estimating and discovering gaseous mixtures in 
air. The first is called a diffusiometer (Fig. 1), and shows 
the proportion of illuminating gas existing at any time as a 
mixture with air. A porous earthenware cylinder, a, is 
closed with an India-rubber stopper. By means of a perfo- 
ration of the stopper, which rests upon the table, b, the pipe, 
e, is put in communication with the interior of the tube. 
This pipe is closed at the bottom, but is connected at one 
side by the India-rubber pipe, d, with a gauge, e. The leg 
of the gauge is filled with litmus water. The vertical part 
of the gauge is eight millimeters in diameter, and is divided 
in millimeters, with the zero point at the water level. The 
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THE DETECTION OP GAS LEAKAGES. 

calibration of the instrument is thus effected : A five liter 
gas-holder is to be half filled with air, and ICO cubic centi- 
meters of common gas introduced therein. A plate of glass 
is then slipped under the bell when it is nearly drawn out of 
the water, and the contents lifted and shaken together. 
This process quickly and thoroughly mixes the air and gas, 
and the compound may then be applied to the porous cylin- 
der by inverting the gas-holder over it. Immediately the 
action of diffusion causes the water in the gauge to rise, and 
in the course of from five to ten seconds it reaches the maxi- 
mum, which is marked. This is the 2 per cent line, and 
similar proceedings with 250 and 500 cubic centimeters of gas 
in the same mixing vessel give the 5 per cent and 10 per cent 
data. The diffusive action through the porous cylinder is 
so quick that in half a minute after the gaseous mixture has 
been removed the water in the gauge falls to its normal 
level. The purpose of this arrangement is to give warning 
of the presence of an explosive mixture of gas and air in 
closed apartments. 

Tbe second figure represents the other apparatus designed 
by Herr Von Thau, and is called a diff usioscope, which is 
intended to facilitate the discovery of leaks in gas mains or 
pipes. A glass tube is fixed in a very much flattened f un- 
ngl, which is closed at a by a porous but otherwise airtight 
diaphragm. A capillary gauge, b, is connected by means of 
a cock inserted in the side of the funnel as shown. The up 
per end of tbe funnel-shaped stand is fitted with a tube, e, 
provided with a cock, d, and connected at c with an India- 
rubber cap. In use the cock, d, is first opened for a short 
time, to establish equilibrium of pressures. This cock is 
then closed, the cover, g (usually kept on the bottom of the 
stand), removed, and the funnel is held over the suspected 
part of the gas main. Wherever there is a leak the gas col- 
lects under the porous plate, diffusion commences, and the 
gauge rises. To clear off the contained gas the gauge is 
taken off, and the cock, d, opened for a moment, when the 
instrument is ready for a new trial. When the delicacy of 
the apparatus is increased by the use of a diffusion dia- 
phragm of large area in conjunction with a very small gauge, 
it is possible by it to discover leaks too small to ignite. The 
paper above referred to is given, in extenso, in the Journal 
f&r Gasbeleuchlung. 



Asphalt as Fuel. 

Inventors ought to find a good field in the study of some 
effective means to utilize asphalt as fuel. The solution of 
this question would be of great service to this country. It 
is said that many of what were thought to be coal mines, 
recently discovered in various parts of Mexico, are really 
deposits of bitumen. Now while asphalt is highly combus- 
tible there seems to be at present no practicable method to 
utilize it as fuel, owing to its melting when subjected to 
heat. It is likely, however, that with the demand for cheap 
fuel now felt all over the country for railway, mining, and 
other industrial purposes, some effective method can be de- 
vised to make practical use of its heat producing qualities ; 
burning it, perhaps, after reducing it either to a liquid or va- 
porized form. The inventor of such a process could com- 
mand a handsome fortune for the use of the right in this 
country. The products of the new oil wells in Vera Cruz, 
much of which are said to be too heavy for illuminating pur- 
poses, might also be utilized in the same manner. — Mexi- 
can Financier. 



London as a Commercial Entrepot. 

The East and West India Docks Company of London has 
boldly embarked in a gigantic enterprise, for which some 
commercial prophets predict a failure. This is the con- 
struction of docks at Tilbury, on the Thames, opposite 
Gravesend, of such magnitude that the Globe gays: " On the 
whole, this dock extension promises to be the most remarka- 
ble that even London has ever witnessed, and will leave all 
other ports in the world far behind." They will have a tidal 
basin with a depth of forty-three feet, and the largest vessels 
afloat will go in and out without regard to the tide. The 
contracts call for four dry docks, with a total length of 
1,730 feet, a floating derrick with a lifting capacity of 100 
tons, special wharves and abattoirs for the cattle traffic, 
15,000 lineal feet of quay berths, from forty to fifty miles of 
permanent railroad tracks, and a large hotel for the accom- 
modation of passengers. ''Tilbury is certainly at a con- 
siderable distance from London," says the Globe, " but with 
the railway facilities to be organized, a few miles more or 
less will really be a matter of no great importance, while it 
is undeniable that, with the huge ships of the present day 
— and they still seem to be continually advancing in dimen- 
sions — the avoidance of a few miles of river navigation, 
with its windings and shallows and fogs, and the necessary 
cost of tonnage and pilotage, must be an immense advan- 
tage." The contracts call for the completion of the work 
within two years and a half, of which one year has already 

elapsed. 

< < ■ > — 

Novel mode or making Electric Lamps. 

A new way of making incandescence lamps has been pa- 
tented by Messrs. Soward, Probert, and Boulton. They 
take a glass bulb with two electrodes through it at a suita- 
ble distance apart, and either solid or tubular. A carbona- 
ceous gas is then inserted into the bulb, and the electrodes 
connected to a generator of high tension. Sparks pass 
through the gas inside the globe between the electrodes and 
decompose the gas, so as to build up an arch or loop of car- 
bon between tbe electrodes. This bridge is the filament, 
and after exhausting the globe of air the lamp is ready for 

use. 

m i « » — 

NEW NUT LOCK. 

A right hand screw thread is first cut upon the bolt of any 
desired pitch. A left-hand screw thread is cut upon as 
much as is desired of the right-hand screw, and a right-hand 
or support nut is turned upon the right hand thread, and a 
left-hand or locking nut is turned upon the left-hand thread 
of tbe screw. When the right-hand nut is turned to its 
place^and followed to a snug contact by the left-hand nut, any 
tendency of the right hand or support nut to unscrew will 
equally tend to tighten the left-hand or lock nut, so that the 
jlghj-har.il nut is positively and securely locked. 

Projections are formed on the lock nut contact side of tbe 
support nut, and furrows or depressions are made in the con- 
tact side of the lock nut. 

When the nuts are made in this form, the support nut 
must be turned past the point at which it isultimately,to rest 
to just half the length of the projections. The lock nut is 
then turned almost to contact with the projections of the 
support nut, and so that these projections correspond to 
their respective depressions, at which position, if tbe nuts 




IMPROVED NUT LOCK. 

have been properly constructed, their wrench surfaces will 
be in the same planes. Now, by turning both at once with 
the wrench, the support nut will turn down to its resting 
place, and the lock nut will turn up to a snug contact with 
the support nut, when, as in the former case, every tendency 
of the support nut to unscrew will only force the lock nut 
more snugly against it. 

In the engraving Pig. 1 shows the nuts in place on the 
bolt, and Figs. 2 and 3 show the contact faces of the nuts. 

This invention has been patented by Mr. B. 8. Cocker. 
Further information may be obtained by addressing Messrs. 
Cocker & Hill, Topeka, Kan. 



COMBINED TAG AND ENVELOPE. 

We give an engraving of a novel device which permits of 
sending the bill or invoice with the goods in all classes of 
business, a matter which is often of great importance, espe- 
cially when the goods are of a perishable nature, the object 
being to enable the dealer to know at once the cost of the 
merchandise, so that the goods can be sold without delay. 
The greatest advantage is the saving of stamp and envelope, 
as this combined tag and envelope does the whole thing for 
simply price of tag. Another advantage is that the address 
is concealed, and dealers cannot ascertain the address of the 
customers of their competitors, while at the same time rail- 
way and express companies can readily obtain the address 
when necessary. 

The invention consists of an envelope made of tough 
paper — preferably waterproof — and provided with a long 
flap capable of covering one side of the envelope, and both 
envelope and flap are provided with an eyelet. The bill or 
invoice is inserted in the envelope, and a string, wire, or 
hook is passed through the eyelets, securely fastening tbe 
envelope. The tag may be tacked to a barrel, box, or olher 
package, and the flap may be secured by means of a rubber 




COMBINED TAG AND ENVELOPE. 



or oilcloth strip, or other device. It is stated that there are 
over 150,000 now in use. 

This useful invention has been patented by Mr. Jos. T. 
Dunham, and is manufactured by Jos. T. Dunham & Co., 
Pier-24, North River, New York city. 



Improved method of Producing Printing Surfaces 
from Gelatine Reliefs. 

Messrs. Browu, Barnes and Bell, of England, have lately 
made an improvement on the Woodbury plan of pro- 
ducing printing surfaces. The method of working is to 
take a plate or sheet of lead and place above and beneath it 
flat sheets of steel; outside of the steel are placed sheets of 
cardboard, to give elastic pressure. On top of the card- 
board another sheet of lead is placed, on it a lead plate, then 
a steel plate, and lastly a second sheet of cardboard. The 
sheets as thus arranged are passed between an adjustable 
spring metal roller press, set to a certain thickness. The 
sheets of lead are reduced to the thickness of the set of the 
press when passed through the same. This action produces 
a true, even, and proper surface for receiving the impression 
from the gelatine relief. 

The gelatine relief is obtained in the well known manner of 
sensitizing with bichromate of potash. 

To imprint the gelatine relief upon the sheet of lead pre- 
pared as described, the relief is placed upon the lead plate, 
then covered on both sides with a sheet of steel and card- 
board, and all are passed through the spring roller press, 
which has the same set or adjustment as before: the addi- 
tion of the gelatine relief causes an impression from the re- 
lief to be produced upon the lead sheet, which serves, when 
backed up, as the type for printing from. 

When it is desired to print with greasy or fatty inks a 
grained surface is used, which is first obtained in the pro- 
duction of the original gelatine relief by placing between 
the positive and sensitive gelatine sheet a gauze or perforated 
sheet. A grained surface is thus incorporated into the 
original gelatine relief during the process of light printing. 
As thus prepared the relief is laid upon the lead sheet, and 
both are passed through the press as before stated. The 
grain of the gelatine relief is thus transferred to the lead 
sheet. 

In place of producing the grained surface as above de- 
scribed, after the gelatine relief has been impressed upon 
the lead sheet, a sheet of fine wire gauze, muslin soaked in 
glue and dried, sand paper, or their like is laid upon the 
impressed lead sheet and backed with a soft cloth, and all 
are passed through the press between the steel plates and 
cardboards. 

A roughened surface is thus imparted to the lead plate. 
The advantage claimed for the general method as described 
is, that the gelatine relief is more easily impressed upon thin 
sheets of lead than upon thick plates by hydraulic pressure. 
Large sheets can be easily prepared, and less expensive ma- 
chinery is required. 

« iii » 

VBsrrvrrjs. — Letters from Naples say that the condition of 
the volcano has again become an object of serious attention 
to Professor Palmieri, and <>f wondering interest to ordinary 
spectators. Since the 21st June the activity of the crater 
has been steadily increasing, the first symptom being the up- 
burst of a column of flame, visible at a great distance. 
Every night a fiery glow, like a gigantic crown, hovers over 
the summit, forming in the clear summer night a spectacle 
of mingled picturesqueness and terror. 
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THE BRUSH ELECTRIC LIGHT WORKS, ROCHESTER, N. T. 

The following description of the power station for the 
Brush Electric Lighting Company, of Eochester, N. Y., is 
from the Milling World. These works are located on the 
west bank of Genesee River, at what are styled "the Lower 
Falls," within the city of Rochester, N. Y., and they derive 
their motive power from the waters of that river. They 
are intended for generating electricity for lighting purposes 
in the city of Rochester and vicinity. They consist of a 
brick superstructural building or house, 100 feet long by 50 
feet wide, and one story high, resting upon and supported 
by substantial substructural walls and piers of stone and 
brick, of various heights and forms, and substantially based 
upon prepared foundations at various levels in the solid 
rock. 

Fig. 1 is a cross sectional elevation through the wheel and 
gear pit, as viewed from the north or down stream end. 
Fig. 2 is a longitudinal section from the bottom of the 
wheel pit upward, as viewed from the west or land side of 
the works 

The superstructure is spanned across its width at the base 
of the roof with nine trussed girders, which support the 
roof and the line 
shafting with its 
leading wooden 
rimmed band 
wheel, 5 foot diam 
eler by 4 foot 8 
inch face, and 18 
pairs of fast and 
loose wood- rimmed 
pulleys, 42 inch di- 
ameter by 13 inch 
face each, making 
360 revolutions per 
minute, and con- 
necting by 12 inch 
belts with 18 elec- 
tro - dynamic ma- 
chines arranged up- 
on the floor near 
either side of the 
building, as shown 
in Fig. 1, giving 
them 756 revolu- 
tions per minute, 
at an expense of 40 
horse power each, 
making a total of 
720 horse power, 
supporting 720 
H ghta , ofrt i a f to 40 
lights per machine, 
or one light per 
horse power. The 
magnitude of the 
lights is not stated. 
In Fig. 2 is a side 
elevation of one of 
the machines. The 
fast and loose pul- 
leys which drive 
the dynamos were 
furnished by the 
Taper Sleeve Pul- 
ley Works of Erie, 
Pa., ana they are 
so constructed and 
arranged that by 
one single and 
gradual movement 
of a double-headed 
oscillating cam, in 
connection with a 
belt shifter, the 
loose pulley, which 
hangs on a hollow 
independent bear- 
ing (not shown in 
the cut), concentric 
with and surround- 
ing the shaft without contact therewith, is thrown into gear 
and set in motion, so that as the cam is continuously moved 
forward through the extent of its parallel arc, which holds 
the loose pulley in gear, the belt is shifted on to it, when, 
by a little further movement of the cam, its inclined part at 
the rear end disengages the clutch, and the loose pulley, to- 
gether with the bell and the actuated machines, cease mov- 
ing and remain idle, until the cam is moved in the reverse 
direction, setting the idler in motion, shifting the belt into 
working position, and setting the machine in motion, when 
by the inclined part of the opposite end of the cam from 
that afore-mentioned, the clutch is disengaged and the idler 
is again at rest, out of contact with any of the running 
parts. 

It is in contemplation to add 9 more electric machines 
in this same building, to be driven by the same power, 
should time and circumstance demand it, making 27 in all, 
producing 1,080 lights and requiring 1,080 horse power. 
The power is to be obtained by the use of two Victor tur- 
bine water wheels, 20 inches in diameter, made by the Stil- 
well & Bierce Mfg. Co., Dayton, Ohio. This wheel is noted 
for the extraordinary power developed by it, in proportion 



to its diameter, while at the same time the percentage of 
power in proportion to water expended (according to tests 
made at the Holyoke testing flume) ranks it among the 
highest and best. Another advantage possessed by this wheel 
is that its comparatively small diameter for a given power 
causes it to revolve so rapidly as to make a considerable 
saving in the cost of shafting and gearing. 

The situation and surroundings of the. water wheels and 
their appurtenances in this case are indeed unique and ex- 
traordinary, and indicate a perspicacity of discernment, 
acuteness of conception, boldness of design, and thorough- 
ness of execution on the part of the projector, that stamps 
him at once as eminently qualified to place and execute a 
work like this, environed as it is by great natural obstacles 
and serious practical difficulties. To make a proper place 
for the flume or forebay, an open recess or bay was cut into 
the upper rock bank about 32 feet horizontal depth by 20 
feet wide and 46 feet perpendicular depth, down to a level 
with the bottom of the head race. The bottom of this bay 
is about 45 feet below the floor of the superstructure, and 
extends under it about 28 feet. From the bottom of this 
recess at its back side is a shaft about 12 feet square, sunk 




port to the stand, pipes by their connection with the iron 
forebays, A A, they and the wheel cases, C C, are supported 
at their bottoms by iron beams, as shown in cuts. The tur- 
bines are placed in the wheel cases, C, and each one has 
about 58 feet of steel shafting, Z% inches in diameter, cou- 
pled to it and supported by bracket bearings projecting from 
the stand pipes, B B. Each of said shafts has on it, near 
its top end, a spur pinion 21% inches in diameter by 17 inch 
face, 17 teeth, 4 inch pitch, machine dressed. These gear 
into a core spur wheel 69}^ inches in diameter, having 54 
wooden cogs, and which is hung on near the bottom of a 
steel couutershaft 6 inches in diameter and 60 feet long, on 
which, near its top end, is a bevel wheel 88 inches in dia- 
meter, 18 inch face, 55 teeth, 5 inch pitch, gearing into a 
core bevel wheel, 99 - 6 inches in diameter, with 56 wooden 
cogs, 18 inches wide. 

This wheel is on a short, horizontal shaft, 6 inches in dia- 
meter, having on its farther end, beneath the floor of the 
building, an iron spider carrying a wooden rim band wheel, 
10 feet in diameter by 4 feet 8 inches face, carrying a rubber 
belt 4 feet 6 inches wide by three-eighths inch thick, which 
connects with the heretofore described five-foot leading band 

wheel on the main 
line of shafting 
above, and drives 
them. 

The turbines ope- 
rate under 94 feet 
head of water, in- 
cluding the ten foot 
draught tubes, and 
are estimated t o 
make 582 revolu- 
tions per minute, 
and develop 5 7 2 
horse power each, 
which, combined, 
equals 1,144 horse 
power. The coun- 
ter upright shaft 
makes 183 22 revo. 
lutions per minute, 
the counter hori- 
zontal shaft, with 
the ten foot band 
wheel, 179 95 revo- 
lutions per minute > 
the main line shaft 
about 359 9 revolu- 
tions per minute, 

and tig e\et>trn Vjy. 

namos 75579 revo- 
lutions per minute. 
This work has all 
been carried out 
under the direction 
and immediate su- 
pervision o f Mr. 
Joseph Cowles, of 
Rochester. 



ELEVATIONS OF THE BRUSH ELECTRIC LIGHTING WORKS, ROCHESTER, N. T., SHOWING THE 600 H. F. TURBINES. 

perpendicularly into the rock to a depth of about 90 feet, 
to a point some four or five feet below the surface of the 
backwater from the river below the falls, which are nearly 
100 feet high, as will be seen by the cuts. From this shaft a 
culvert extending about 36 feet in height from the bottom 
of the shaft is cut through the rock out to the river, as 
shown in the cuts. Between the top of this opening or 
doorway, and the bottom of the race and forebay, is about 
55 feet vertical thickness of rock, as shown in cuts, being 
represented in section in Fig. 1. 

On the bottom of said recess in the rock, and partly over 
the shaft therein, is the flume, containing two U-shaped 
iron forebays, A A, seven feet high, opening toward the head 
race, and from the bottom of which are suspended two iron 
stand pipes, BB, 76 feet and 10 inches long by 42J£ inches 
in diameter, their upper ends opening into the forebays to 
receive water to supply the wheels. At one side of each 
stand pipe, and connected thereto with a short cylindrical 
tube, is an iron wheel case, C, with a draught tube attached 
to its bottom, and extending some ten feet downward, and 
entering the back water. One wheel case in each figure is 
partly broken away, to show the wheels. Besides the sup- 



The Fatal Cramp. 
A writer in th# 
BrituhMedieal Jour- 
nal calls attention 
to the frequent 
notices of death, by 
cramps, of bathers, 
and suggests some 
preventives — reme- 
dies are in these 
cases too late. He 
says that cramp is a 
painful and tonic 
muscular spasm. It 
may occur in any 
part of the body, 
but it is especially 
apt to occur in the 
lower extremities, 
and, in its milder 
forms, it is limited to a single muscle. Pain is severe, and 
the contracted muscles are hard and exquisitely tender. In 
a few minutes the spasm and pain cease, leaving a local sen- 
sation of fatigue and soreness. When cramp affects only 
one extremity, no swimmer or bather, endowed with aver- 
age presence of mind, need drown; but when cramp seizes 
the whole of Ihe voluntary muscular system, as it probably 
does in the worst cases, nothing, in the absence of prompt 
and efficient exiraneous assistance, can save the individual 
from drowning. Its most powerful and most avoidable 
cause is the sudden immersion of the body, when its surface 
is highly heated, in water of a relatively low temperature. 



How a TFoodclinck Looks to a Child. 
The Boston Post says, a gentleman from Boston was rid- 
ing with his two little daughters in Maine the other day 
when a woodchuck scampered along the road in front of the 
horse. The youngest of the little girls, aged about 3J£ years, 
watched the woodchuck with eager interest, and when he 
turned and disappeared in the woods, she said to her father, 
with the relieved air of having solved a mystery, "Papa, it 
was a sponge, wasn't it?" 
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Development of the Artificial Ultramarine 
Industry. 

The following abstract of a paper prepared by 3r. Ernst 
Rohrig for the Ghemiker Zeitung, has been made especially 
for our columns as presenting facts of world wide interest. 
Although it is doubtful whether the animal consumption is 
steadily increasing, the German factories, according to Dr. 
Rohrig, show an increased production in the last ten years 
of about three million pounds. Aniline colors are fast 
crowding ultramarine to the wall for paper making, and the 
poor quality of some of the ultramarine that has been put 
on the market has also brought the whole into disrepute. 
Germany surpasses in number and size of its factories all 
other countries, although not protected by import duty on 
ultramarine, so that large quantities are imported from 
France and Austria. There are a few factories in this coun- 
try, but they are not able to supply the home demand. 

Artificial ultramarine was first prepared in 1828 by Guimet 
in Toulouse, and simultaneously by the celebrated German 
chemist Gmelin. The contest for priority of the discovery 
was settled by the late R. Von Wagner, by means of docu- 
mentary evidence showing that the discovery was made in- 
dependently by both. (The editor of the Ghemiker Zeitung 
Considers Gmelin's priority to have been very positively es- 
tablished.) Simultaneous discoveries in chemistry have 
been frequent enough, as in case of chloroform, gun cotton, 
and even oxygen. 

Before artificial ultramarine was discovered, the natural 
ultramarine was made from the costly lapis lazuli, by a 
tedious method of grinding, washing, floating, and purify- 
ing, so that it cost then $225 per pound. Its use was very 
limited owing to its price. 

The chemical composition, according to Clemens, and 
Desormes, is as follows: 

Silica 35'S per cent. 

Alumina 34*8 " 

Soda (NaO) W2 

Sulphur 8-1 " 

Carbonate of lime ... 3'1 " 

10O-O 

While the process which Guimet discovered for making 
ultramarine remains a secret to the present day, Gmelin at 
once published his discovery and observations, and there- 
by became the creator of the German ultramarine industry. 

Gmelin's publications in Liebig's Annalen induced many 
other scientific men to institute investigations into the theory 
of ultramarine production, but up to the present time no sa- 
tisfactory theory has been established. For a closer study of 
the subject Rohrig refers to the excellent essays of Ritter and 
Ebell. Gmelin's discovery at once furnished the technical 
chemist with an impulse to institute experiments for mak- 
ing a practical use of the discovery. Each strove to invent 
for himself a practical method for making artificial ultra- 
marine on a large scale, and in this way the different ultra- 
marine factories of Germany have been gradually called into 
existence. 

The earliest of these factories was that of Leverkus, estab- 
lished in 1834 in Cologne, and next that of Leykauf in 
Nuremberg, founded in 1837, in both of which a more or 
less independent process of manufacture was built up. And 
even at the present time each separate factory has its own 
special peculiarities of manufacture, some of which are more 
or less important, with others that are perfectly non-essen- 
tial. 

There are two kinds of ultramarine, known as sulphate 
ultramarine and soda ultramarine. They differ from each 
other in their external appearance, in their properties, in 
the methods of preparation, and in the raw material from 
which they are made. 

The raw materials used in making "sulphate" ultrama- 
rine are kaoline clay with but little silica, sulphate of soda, 
sulphur, and resin or coal; those employed for soda ultra- 
marine are silicious clay, quartz or infusorial earth, soda, 
sulphur, and resin. The proportions of each to be used will 
depend upon the shade and quality of the ultramarine to be 
produced. For example, an increase of sulphur deepens 
the color, more silica will better enable it to resist acids and 
alum, and gives it a reddish shade, while less sulphur, with 
but little silica, gives a light blue of little coloring power 
and unable to resist alum. The sulphate ultramarine has 
less resistance for acids, yet has greater coloring power, and 
the color shades toward green. 

The manufacture of ultramarine embraces the following 
operations: 

1. Preparation and Mixing of the Raw Materials. — The 
clays are ignited more or less strongly according to the re- 
quirements of ultramarine, and then ground as finely as pos- 
sible by means of millstones, and the quartz likewise, if it is 
used. After the clay has been mixed with the other sub- 
stances they are run one or more times through the mill- 
stones to secure an intimate and thorough mixing. 

2. Igniting or Burning the Mixture. — This is mostly done 
in crucibles placed in rectangular furnaces with fire beneath 
or in muffle furnaces, and in a few cases in retort furnaces. 
The heating differs with the mixture and the furnace. The, 
sulphate mixture, for example, requires a much greater heat 
in burning than the mixture for soda ultramarine, for it re 
quires an orange-red heat to convert sulphate of soda into 
sulphide of sodium, while soda ultramarine is formed at a 
much lower temperature. 

The chemical changes in this process take place in two 
stages; in the first, Bitter's white ultramarine is formed; a 
silicate of soda and alumina, which contains sulphide of 



sodium, either mixed or chemically combined. A polysul- 
phide is likewise formed, which is mixed with it mechani- 
cally. 

In the second stage, which begins as the furnace cools and 
the reducing gases disappear, the mechanically intermixed 
polysulphide is oxidized by the air to sulphate, and the 
white ultramarine changes to blue. 

An intermediate stage is the production of green ultrama- 
rine, which is formed more largely in burning the sulphate 
ultramarine, because the white ultramarine, or mother sub- 
stance, does not contain enough polysulpbides to make a 
blue. To convert this green ultramarine into the blue re- 
quires special roasting with the addition of sulphur. Green 
ultramarine also finds considerable usedirectly as a pigment. 
Soda ultramarine made as above is perfectly blue at first. 

3. Washing the Grade Ultramarine. — This operation is 
necessary in order to remove the soluble constitutents (sul- 
phate of soda and dirt) from the crude product, and is ac- 
complished by boiling it separately in distilled water heated 
by steam. 

4. Grinding tlw Crude Ultramarine. — Its power as a pig- 
ment is developed by grinding. ' The finer it is ground the 
greater its power and the lighter shade. It is ground on wet 
stones. 

5. Floating the Ground Ultramarine. — This operation sepa- 
rates the coarser from the finer particles; the coarse grains 
have a darker'color but less power than the finer ones. 

6. Drying the Ground Pigment. — This is accomplished in 
kilns of various construction. 

7. Preparing the Dried Pigment for the Market. — As it be- 
comes somewhat packed in drying, it requires to be broken 
up and sifted. It now only requires suitable adulteration to 
fit it for I he market. 



Induration of Soft Limestones with Fiuosilicates. 

The use hitherto made of alkaline silicates to harden lime- 
stones is far from satisfactory; it leaves the stone impreg- 
nated with soluble salts which are only expelled after long 
exposure to rain. These salts of potassa and soda rapidly 
nitrify, and assist the growth of fungous bodies for which 
the potassa salt is a manure. Another mischievous conse- 
quence, resulting from this process, is the formation of an 
enamel impermeable to water upon the surface of the stones 
which have reached a point of saturation with the alkaline 
wash, and this enamel upon the arrival of frost imprisons 
the water, which freezing underneath this obstinate varnish 
forcibly detaches the glassy coating and breaks and injures 
the underlying surface. M. L. Kessler has apparently suc- 
ceeded in replacing this indurating bath by a solution of 
fiuosilicates of bases whose oxides and carbonates are insolu- 
ble in a free state. 

When soft limestone is saturated with a concentrated so- 
lution of a fluosilicate of magnesium, aluminum, zinc, or 
lead, a degree of induration is soon reached which is very 
considerable. In fact, except the liberated carbonic anhy- 
dride there is formed only fluorspar, silica, aluminic oxide, 
and carbonates of zinc and lead or fluoride of magnesium, 
all of which are less soluble than the limestone itself. No 
varnish is formed and therefore no danger threatened from 
the expansion of frost underneath it, the process has per- 
fectly resisted the severe tests of winter, and this method 
of silicification is only slightly more expensive than the old 
process it is intended to replace. 

It possesses unexpected ad vantages. It is frequently valu- 
ble to give to the surfaces of soft limestones the appearance 
and the polish of the hard marbles, if only to avoid the set- 
tlement of dust and soot upon their rough surfaces. In 
order to smooth and polish the coarsest limestone it answers 
to coat it with a paste made of the pulverized stone and 
water, and after drying to impregnate it with the fluosilicate 
chosen for its lapidification. It forms a homogeneous body 
finely granular in texture, and as hard and refractory as the 
stone itself. It is only necessary to take some very simple 
precautions to avert the carryiug away of fine dust in the 
beginning of the operation, caused by the rapid disengage- 
ment of carbonic anhydride. The skill in its application 
consists in flowing the solution in a thin film over a surface 
sufficiently dried. 

When a coloring substance insoluble in water is mixed 
with the paste, a very variable and interesting series of de- 
corative effects are secured. Finally, by employing colored 
fiuosilicates, as those of copper, chromium, iron, etc., the 
limestone is colored even in its interior by the formation of 
insoluble compounds. These colors follow the intimate 
construction of the stone and afford designs of considerable 
beauty. — Les Mondes. 

« hi » ■ 

The Value of String. 

Perhaps it is natural instinct that makes the "small 
boy "tie up to a piece of string. But the possession of 
string in an emergency is the subject of more than one 
truthful although romantic tale. The descent of a work- 
man left on a chimney, by means of a string to pull up a 
rope, is familiar, and the stretching of a connecting cord 
across a Virginia chasm by means of a kite, saving three per- 
sons from the fate of Indian captives, in the early days of 
the country, is remembered. But a better because nearer 
exhibition of the value of string was given in New York 
city on the occasion of the fire at the Munro buildings in 
Bose Street. Fourteen firemen were cut off in the upper 
stories of the building by a "back draught," which sur- 
rounded them suddenly with smoke and flames, and cut off 
their retreat by the stairs or fire escape. Tbey crawled on 



their hands and knees to a window and called for help, but 
the noise in the street prevented their cries from being under- 
stood, it being thought by those below that they were call- 
ing for more hose, and preparations were making to send it 
up to them. Meantime they were in danger of being suffo- 
cated, and the flames were gradually advancing upon them. 
Finally Chief Gicquel saw their peril, and a ladder was 
raised for their rescue, but it was too short. Finally one 
of the imprisoned men found a piece of string, which he 
lowered to the ground, a life line was drawn up, speedily 
made fast inside, and the men began their descent to the 
ground. One of them was so faint from exhaustion that he 
was unable to clasp the rope, and slid down it some fifty 
feet, lacerating his hands terribly. He was caught at the 
bottom by a companion, and saved from further injury. 
The others reached the ground in safety, but scarcely had 
they done so when the flames burst from the windows they 
had just abandoned. 



An Editor's Experience with lightning. 

Mr. H. M. Burt, editor of Above the Clouds, published at 
the Summit House, Mount Washington, ^. H., writes to a 
friend in Hartford, Conn., detailing his experience with a 
bolt of lightning. He said that he was in his office at about 
six P.M., July 28, when he felt a tremendous blow in the 
back. " I could not imagine at first what caused it, but in- 
stantly thereafter I saw a ball of fire as large as a man's head 
in front of me, not three feet off. It exploded with a tremen- 
dous noise, seemingly as loud as a cannon, and then I knew 
what must have happened. My left leg seemed to be com- 
pletely paralyzed, and I fell to the floor. Three of my 
printers were in the room at the time, two sitting at the 
table near me and one standing up a little further off. The 
latter had the skin on one hand torn up, another was hit in 
the back, and the third escaped without injury." 

Mr. Burt gradually recovered from the temporary paraly- 
sis induced by the electric stroke, and he winds up his ac- 
count by saying: " You have probably heard of the im- 
pression of a tree being found upon the bodies of those 
killed by lightning. The same thing was noticed upon my 
back, and, as there are no trees upon MountWashingtou, it 
seems to me that the peculiar appearance must be the result 
of the blood settling in the smaller veins." 



Dr. Henry Macaulay, M.D., of Belfast, has recently 
made a suggestion which, if followed in tropical countries, 
will turn the tables on the sun with a vengeance. He sug- 
gests that Mouchot's sun engine should be used to pump 
cold air into dwellings, factories, etc., pointing out that the 
temperature, can in this way be reduced from 100° or more 
to 60°.. He points out that not only will this reduce the 
temperature especially at night, thus rendering sleep possi- 
ble, but fresh air will be guaranteed during the day, and the 
plague of flies and insects would be excluded. The weak 
point about this arrangement is that it requires ice. We 
think, however, adds Nature, that sooner or later in America 
where the heat in summer is more distressing than in any 
other part of the world, and ice is everywhere, this arrange- 
ment, or one like it, is certain to be adopted. 

— m 1 ■ 1 m — — - 

Steel Nails. 

At first the extra cost of steel nails was one and a half 
cents per pound, or $1.50 per keg, but it has now been re- 
duced to $1. The great advantage of the steel nails is that 
they can be driven into hardwood as easily as an iron nail 
will go into a pine board. Stee! nails have been driven into 
a white oak knot without bending. Nothing else is now 
used in laying hardwood floors, as they require no boring, 
but are driven readily. For all kinds of finish they are es- 
pecially adapted, and as so much hard finish is now em- 
ployed, their use must be on the increase. They are also 
used largely by builders, and box makers are increasing 
their demand for them. Box makers have been using the 
better grades of iron nails, as they desire those that can be 
drawn and redtiven. 



Dakota Enterprise. 

The following newspaper item well illustrates the rapid 
utilization of lumber in new sections of the country: "Towns 
grow out West. A denizen of La Bean, Dakota, was re- 
cently asked what the population of that town was, and he 
replied: "Well, the first lumber was received two weeks 
ago last Sunday. Now there are six general stores, one dry 
goods store, one hardware store, five saloons, one meat mar- 
ket, three lumber yards, one bank, one newspaper office, one 
telegraph office, a post office (with 280 calls and 80 lock 
boxes of the Yale pattern, in a building 20x30, two stories 
high), two hotels, and some other structures. Since then 
there has been started another bank, a 50 room hotel, a hard- 
ware store, a dry goods house 30x80, and a Presbyterian 
church." 

* c « > »» — — 

Over the Ocean on Wheels. 

A dispatch from London, dated July 29, says that Terry, 
the man who left Dover at 9 o'clock yesterday morning on 
a floating tricycle, crossed the English Channel and arrived 
safely at Calais at 5 o'clock in the afternoon. His machine 
was a tricycle of two side wheels of large diameter and one 
steering wheel of smaller diameter, each of them buoyant by 
a hollow composition of water-tight material. The propel- 
ling power was his own legs, the larger wheels being fur- 
nished with paddles at proper distances on their peripheries. 
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CSan Francisco Chronicle.] 
The Coining Process at the San Francisco Mint. 

There have been but few registered visitors at the mint 
since that time, but a reporter, unobserved, passed in among 
the number iind commenced his annual investigations. A 
number of bars of bullion were the interesting objects first 
pointed out by the conductor to his visitor. After that in- 
troduction of the subject of money making he continued his 
interesting narrative, detailing every process in the coining 
of a dollar, from its receipt as metal of an uncertain value to 
its issuance for circulation. Bullion is received in the form 
of bricks of all sizes and very peculiar shape when it comes 
from Spanish American countries. The regular shaped 
bricks often weigh as heavy as 150 pounds. 

The Mexicans melt their silver and run it into the most 
crude shaped moulds in the world, in quantities so large 
and heavy that a burro could not carry one casting. It seems 
strange at first to think of these indolent people performing 
a very troublesome and laborious operation only to find 
themselves confronted with more labor. There is good rea- 
son, however, for the large castings. If the valuable metal 
were carried in quantities convenient for handling, raiders 
for miles around would be after it and demand the whole or 
a large portion of the silver as salvage for protection against 
other raiders. The Mexican silver received at the mint is 
taken to the machine shop and cut up before it is in shape 
to be put into any of the largest crucibles. The regular 
shaped bricks are taken first to the assay office, where tlie 
diagonally opposite corners of opposite surfaces are clipped 
and the brick bored into both ways. An assay is then made 
of the clippings and borings. The result of an assay is made 
known to the person making the deposit in about twelve 
hours. He gets bis money and the government gets his 
bullion. 

After the assay the bullion passes to the refinery if it 
should require the operations there performed. It is melted 
in the refinery and poured out on water. There is a great 
sputtering for a few moments, and then a result called " the 
granulations " is perceptible. The solid molten mass has be- 
come set tiered in particles of many sizes and indescribable 
shapes. The general appearance is that of the fallen leaves 
of forest trees which have become crisped up by the frost. 
The granulations are then weighed and put into large cal- 
drons of ironstone china about the size of a barrel. The cal- 
drons are valued at $100 each, and the men working about 
them are very careful in their movements lest they should 
damage or destroy one. The caldrons are set in rows on 
a false floor, under which pass steam pipes. Water 
flows around them to the height of about a foot. A quan- 
tity of muriatic acid is then placed in the caldrons propor- 
tionate to the amount of granulations. They are then closed 
ia .a» stwnnndad by a tight box-epfeetreeY-Stefrai is 
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Storage of 'Wind Power. 

To the Editor of the Scientific American : 

Upon reading your first article offered by W. O. A., on 
the storage of wind power, a plan occurred to me which 
would do away with the engine, which I suppose would be 
necessary if you took power from compressed air; my plan 
is«to raise a heavy weight in a shaft, runuing from the 
ground to the roof, the size of weight to be determined by 
the amount of power required. I would have wind wheels 
attached to weight by proper gear, so that we could wind up 
power at the same time we were using it, and have two or 
three days' power in advance, which would be imparted to 
machinery upon the clockwork principle. The idea seemed 
to me very simple. F. N. Davis. 

Calais, Me., July 24, 1883. 
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notary from Reciprocating. 

To the Editor of the Scientific American : 

While developing an invention several years ago, I had 
occasion to make use of a mechanism which would give me 
a one-way rotary movement from a reciprocating rotary mo- 
tion. Not being able to find such, I devised one; and never 
having seen anything like it anywhere, or the same move- 
ment effected in any other way automatically, I deem it 
may be new, and if so, of use to some of your mechanical 
readers. 

In the cut, B is the power shaft, and A the transmitting 
shaft, the separation of the two being indicated in dotted 
lines. Bevel gear, E, is free upon shaft, B, idle wheel, D, 
is loose upon its axle, and C is fast or keyed to shaft, A. 
The double forced grip or frictional adherence "clutch," b, 




is free to move longitudinally upon both shafts. Project- 
ing from shaft, B, is a pin, a, or may be a tongue free to 
slide smoothly in a slot or recess set at an angle, formed 
into said "clutch." Now, when B is rotated, as shown by 
mrrrwrw;*«»e*'raiismTRnrg ; sfiaf t",' A*, fits fflt^8t fnie"UHJVWBBMt 
as to direction and speed, and when B reverses, as per 
arrows, a/, the " clutch " shifts instantly to bevel wheel, E, 
in which case the shaft, A, is driven as before; and from 
the reciprocating rotary motion of B we get a one-way 
rotary movement of A. The promptness with which the 
shifting of 6 is made is dependent upon the pitch of the 
angular slot and the clearance of the frictional adhering 
surfaces. 8. D. Mott. 

59 Astor House, New York. 
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How to Get Bid of Bed Ants. 

To the Editor of the Scientific American : 

In the Scientific American of July 14, 1 noticed among 
the Notes and Queries (No. 1) the question: "What will 
kill, remove, or destroy the small red ants ? " The reply 
was, greased paper. I tried greased paper for many seasons, 
but the ants returned again with every summer. 

For four years I have used water treatment, and have not 
seen an ant since the first year of using water. If the ants 
come in at the pantry window, wet several folds of old cot- 
ton cloth, and lay it the whole length of the outside window 
sill, occasionally pouring water over the cloth, and this will 
effectually prevent the ants from entering. 

Ascertain where they come in, and treat them with the wet 
cloths. They cannot crawl over anything wet. 

Z. H. Spooneb. 

Plymouth, Mass., July 25, 1883. 



Prehistoric JTIan. 

Professor Marsh contributes a paper to the American 
Journal of Science for August in regard to the reported find- 
ing of human footprints in sandstone near Carson, Nevada. 
He says that many different kinds of tracks were founii, 
some of which were made by an animal allied to the ele- 
phant; some resembled these of the horse and the deer; 
others were apparently made by a wolf. There were also 
tracks made by large birds. The supposed human foot- 
prints are in six series, each with alternate right and left 
tracks. The stride is from two and one-half to over three 
feet in extent. The individual footprints are from eighteen 
to twenty inches in length, and about eight inches wide. 
The distance between the line of right hand and left hand 
tracks, or the straddle, is eighteen to nineteen inches. The 
size of these footprints, and especially the width between 
the right and left series, are strong evidence that they were 
not made by men, as has been so generally supposed. A 
more probable explanation is that the impressions are the 
trucks of a large sloth, either Mylodon or Morotherivm, re- 
mains of which have been found in essentially the same 
horizon. 



to pipes beneath the false floor, and the steam heats the cal- 
drons and their contents. The red fumes at the chimney 
tops are generated in this process. This heating reduces 
the granulations to a fluid state if they are silver, but gold 
remains solid in granulations if part gold and part silver. 
The fluid is drawn off by a siphon and deposited in tanks 
about twelve feet in diameter which contain a stirring appa- 
ratus driven by steam power. 

Common salt is then placed in the solution to precipitate 
the silver. It is deposited as chloride of silver, and the 
liquid is drawn off through filters and allowed to flow away. 
The chloride of silver precipitate is about the consistency of 
a mason's putty coat, and resembles it very closely in other 
respects. The acids are then cleansed out by washings in 
what is well known as the sweetening process. When the 
silver has been obtained in a state as near as pnssihle to ab- 
solute purity it is taken to the press room, and by hydraulic 
pressure compressed into solid circular masses of from 
twelve to fifteen inches in diameter and five inches thick, 
resembling very much the shape of a cheese. The silver is 
then placed in an oven in iron pans. A fire is raised and the 
iron and oven are brought to a cherry red color for the pur- 
pose only of driving off moisture in the chloride of silver. 
The least portion of moisture in the crucibles would break 
them, and the silver would he lost in the ashes. The cakes 
next go to the melter and are run into bricks. If it goes on 
the market as bullion, its weight in ounces and its value is 
stamped upon each brick. If it is to be turned into coin, it 
is again melted and an alloy of one-tenth copper is put in both 
for silver and gold, and the whole is then run into ingots. 

These are heated and rolled to the proper thickness and 
width, and the strips are then annealed and whitened. The 
blanks are next punched and cleansed of the grease from the 
rollers, and are then sent to the adjusters. Each piece is 
weighed and if found too heavy a little is filed off the edge; 
if under weight, it is remelted. From the adjusters the 
blanks pass to the stamping room. The milling, as it is 
generally termed, is then put on, but not at all according to 
the popular idea. If the blacksmith's homely but expres- 
sive word of "upsetting" were used instead of milling, 
there would be but little doubt as to the process. 

After it is upset, to raise the ring on the surface, the blank 
passes under the die. The impression is made on both sides 
from one blow. The milling is in reality by pressure — squeez- 
ing the silver out into the little grooves of the mould. A 
rule of the coiner's department does not allow an employe 
to leave it during the day until after the accounts are ad- 
justed. From the coiner the money passes to the counter, 
who with the aid of a counting board, which holds an exact 
number of pieces, is able to count thousands where a person 
ordinarily would count only units. The counting board 



carries just 1,000 silver dollars. One of the most interesting 
objects to be seen in the mint is a large balance scale, so 
nicely adjusted that one may take a hair from the head, 
split it and place it on one of the scale pans, and the beam 
will be noticeably deflected. Only dollars and "twenties" 
are now being coined, but there is money enough on hand 
in the mint to make half the town rich. There is more 
money than can be handled. The reporter noticed the 
heavy doors for a new vault which is to be constructed 
as a strong plane for the excess of coinage. There is 
$15,000,000 in one vault, $8,000,000 in another, and $6,00^,- 
000 in another, besides bullion which will turned into money 
as soon as the new vault is completed. 



Eruption of a Volcano in Lake Nicaragua, 

During the past three or four months the extinct volcano 
of Omelepe — au island in Lake Nicaragua, twenty miles 
long — has given signs that it was about lo burst into activity. 
Smoke, flames, ashes, pumice stone, small lava flows, and 
all the accessories which mark a complete volcanic outlet 
have been seen. The inhabitants of the island have been 
frightened, and for leagues around on the mainland the 
people have been in a conslant state of excitement, as is 
proved by the following interesting relation given in the 
Panama Star and Herald. On June 19, for the first time, 
the lava streamed from the new crater and ran in the direc- 
tion of Las Pilas, but until the 22d it had not reached the 
main road at Sinacapa. On the night of the 20th the sides 
of the mountain were alive with fire as the lava poured 
down, sweeping with it trees, rocks, and earth, while the 
continued bellowings of the volcano struck terror into the 
hearts .of all who heard them. On the 23d, the whole island 
was continually quaking, many of the inhabitants fled, and 
the authorities commenced preparations for the removal of 
every one from the island. On the 24th the lava bed had 
covered up the road, and two young meri who had gone 
with others to watch the flow had been buried under it. 
The lava continued to pour out in an almost uninterrupted 
stream, but up to the 25th of June it had Dot reached the 
shore. 

On the 26th a panic set in among the populace caused by 
the prolonged and incessant rumblings, the torrents of lava, 
and the clouds of ashes and dirt which continually issued 
from the mountain. In consequence schooners and boats 
were sent to the island to transport the people to Granada, 
Rivas, and other cities. The lava flow on Tuesday, the 26th, 
took a new direction, and pouring down within a mile of 
the town cut off communication with the farms and pastures 
upon which the islanders depend for their living. On the 
27th and 28th the eruptions were horrible in their intensity, 
and led to thefew remaining p e ople fleeing to the m ainland, 
oiling lava and~mud~lind ashes and rocks now cover tlie 
sides of the mountain and the pleasant slopes which have 
been cultivated for centuries by the peculiar and ancient 
race which inhabited tbe island. The view of the volcano 
when in eruption is said to be one of surpassing grandeur. 
Clouds of smoke sweep upward, through them flash glitter- 
ing masses of burning, half molten rocks, which shatter 
into a thousand fragments on coming into contact with the 
cold air, while underneath there swells, bubbles, and throbs 
the ever-surging mass of red hot lava destined to carry ruin 
to the villagers who have hitherto lived ou the flanks of the 
volcano. Although the ground is in a continual tremor no 
earthquakes have been experienced, and the clouds of ashes 
which constantly rise do not trouble visitors to the island. 
The strong winds sweep them over to Rlvas, where land 
owners are becoming alarmed at the prospect of their crops 
being damaged. 



Experiments with Peas. 
.Experiments have been made this season, at the New 
York Agricultural Experiment Station, at Geneva, N. Y., 
on the period of growth of peas and the relative value of 
seed matured from the earliest and the later pods. It ap- 
pears from experiments with sixty-eight so called varieties the 
earliest edible pods were obtained in fifty-five days from 
planting, and of fifteen others the latest required fifty nine 
and a half days. Of seed peas gathered from the first pods 
and from the latest pods, the average difference in the vege- 
tation of the seeds was fourteen and one-half per cent in 
favor of those earliest matured, and in favor of earliest pro- 
duction of edible peas a difference of five days in favor of 
tbe earliest matured seeds. In productiveness, also, the dif- 
ference in favor of those from the earliest matured seed is 
considerable, from an equal number of plants the earliest 
seed vines producing in the same time thirty-eight well 
filled pods to only thirteen well filled pods from the later 
matured seed. 



« h i » 



Postal Notes. 

It is only a month before the public will have the new postal 
notes, the limit of their preparation being September 3. 
They will prove to be a great convenience, as the sender 
can transmit any sum from one cent to five dollars. The 
New York Tribune illustrates the convenience of the new 
arrangement by stating that " a lady livingoutof town who 
wants to send $3.79 to a drygoods store in New York will 
hand that sum, and 3 cents fee, to the postmaster. He will 
give her an order with the figure three punched in the dol- 
lar column, the figure seven in the column of dimes, and the 
figure nine in the column of cents. This is simple and easy, 
and offers no chance for fraud." 
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TUNNEL BOEING MACHINE. 

The illustration of the boring machine for tunneling the 
English Channel, herewith shown, is from a photograph 
furnished by Mr. Thomas English, the patentee of the in- 
vention. The main framing of the machine consists of two 
parts. The under frame or bed is of trough like form; 
fitting the lower part of the circular tunnel, and having at 
its upper edges suitable guides parallel to the axis of the tun- 
nel, along which the upper part of the framing is fitted to 
slide longitudinally. 

On the upper frame the axis of the boring head is mount- 
ed in bearings with gearing and an engine worked by com- 
pressed air, so as to cause the boring head to revolve slowly. 
The axis of the boring head extending backward is made 
tubular and fitted with a piston, the rod of which projects 
backward and is fixed at its end to the under frame or bed. 
An air engine works hydraulic pumps, whose throw can be 
varied at will, forcing water into the hollow axis of the 
boring head through a channel provided within the piston 
rod, and thus causing it to advance while it revolves. When 
it has advanced as far as the length of the guides permits, the 
gearing by which it is revolved is disconnected from the en- 
gine, its axis is relieved from the hydraulic pressure, and by 
means of four hydraulic jacks projecting down from the 
upper framing and made to bear against the lower part of 
the tunnel, the whole machine is slightly raised. The water 
under pressure is then admitted into the annular space 
round the piston rod, and while the upper frame remains 
stationary the under frame or bed is caused to advance 
under it, after which the lifting jacks being relieved from 
pressure allow the bed to take its bearing in its advanced 
position, and the boring head is again put in motion forward. 

The boring head consists of two strong radial arms pro- 



Kxhlbltlon of Insects. 

The exhibition of insects lately opened at the Palais de l'ln- 
dustrie, is the twenty-sixth exhibition of insects held in Paris 
under the auspices of the Societe. Centrale d'Apiculture et 
d'Insectologie, the object of the society being to classify and 
improve the insects useful to man, and to point out the best 
means of extirpating the noxious ones, or at least of check- 
ing their ravages. The association, at the head of which is 
Dr. Marmottan, deputy for the Department of the Seine, 
has succeeded very well in its attempts, and the exhibition 
this year is, says the American, Register, organized on a very 
complete scale, being composed of four main divisions and 
one subsidiary one (devoted to snails and slugs). The first 
division comprises all insects of recognized utility to man, 
and the various stages of their development, from the egg to 
the perfect state. The second division contains noxious in- 
sects; they have very advisedly been classed, not according 
to the scientific grouping, but according to the plants they 
prey upon. There are ten classes in the noxious division, 
the flrstsixof which include the parasites of vegetables and 
trees; the seventh and eighth contain the insects which prey 
upon timber and upon manufactured materials, silk, linen, 
etc. ; the ninth class comprises the ordinary parasites, such 
as the flea, etc. ; and the tenth the insects injurious to pisci- 
culture. The third division groups together all the birds, 
animals, and reptiles which tend to destroy the harmful 
insect, and thus act as friends to man. The fourth division 
is devoted to the arts and manufactures more directly con- 
nected with the cultivation of insects. The principal 
features of the exhibition are naturally the silkworm and 
bee, with their various methods of culture, products, etc. 
Apiculture is not very largely represented at the exhibition 
of insects, and if the be°. industry is not better carried on in 



exhaust suction a large shaft runs from the foul air chamber 
down to the back of the kitchen lire, where the heat of the 
boiler and the fire suffice lo attract the air. From the back 
of the kitchen fire, in the basement of the house, the air 
again travels up. A square brick shaft or chimney conveys 
it through the roof and into the open. In the centerof this 
shaft is a circular metallic flue, which carries away the smoke 
of the kitchen fire, and this flue, always more or less heated, 
stimulates the current of air. A comparison of the minimum 
velocity at which the air moves forward in the extracting 
flues (200 feet per minute) with the cubic contents of the 
house, shows that the atmosphere is entirely changed 
throughout the dwelling once in every twenty minutes. 
This result is obtained imperceptibly — that is, without the 
slightest draught; yet ten persons smoking in one room felt 
no inconvenience, and next morning there was not the slight- 
est trace or taint of tobacco odor remaining." 

It is claimed that in addition to the equal beating of the 
entire house, the cost of fuel is reduced one-third from that 
of the ordinary method. But as the common way of heat- 
ing houses in England is by open grates, this proportion 
might not be applicable to the American system of furnace 
or stoves. 



The mineral Riches of Tonquin. 

Its gold mines, says a writer in the Paris Figaro, can rival 
those of California and Australia. The natives use that 
metal for exchange; the females of the Muongs of the Black 
River, on their way to and from market, gamble with 
thousands of francs' worth of it, without caring whether 
they win or lose. The mines of Talan, near Yuen-Kiang, 
on the Red River, were visited by the Commission of the 
Meikong, who found gold there in bars as well as dust. 




IMPROVED BORING MACHINE USED IN THE CHANNEL TUNNEL. 



jecting in opposite directions from the axis, each arm hav- 
ing through it a number of cylindrical holes to receive tool 
holders which are clamped therein by keys, and any of which 
can be withdrawn backward for the purpose of repairing or 
replacing their tools. The cutting tools are so arranged as 
to cut concentric annular chases in the face of the rock, leav- 
ing between them narrow portions of the material, which can 
be readily broken away, or which crumble away while the 
machine is at work. Within the trough hollow of the bed 
are arranged inclined worms which cause the excavated ma- 
terial to travel backward and upward, so that it is delivered 
behind the machine into trucks, by which it is removed 
from the tunnel. We are indebted to the Engineer for our 
cut and the above particulars. 

■ 1 < » > »»■ 

The Refuse of a Great City. 

In New York the garbage and ashes are placed in boxes 
and barrels on the sidewalks and removed daily by the carts 
of the Street Cleaning Department, which haul them to the 
nearest department dock, where they are dumped on scows; 
and these scows are towed out to sea in deep water and there 
emptied. 

The street sweepings are disposed of in a similar manner. 

The offal, such as dead animals and diseased meat, comes 
within the province of the Health Department, which lets 
out by contract to certain parties the removal of this mate- 
rial from the entire city. For this present year this work is 
done for $40,000. The offal is taken by the contractors to 
Barren Island and then converted into fertilizers. 

Two kinds of street sweeping machines are used, says 
Engineering News, one made by the Chapman & O'Neil 
Manufacturing Company, at No. 291 Avenue C, New York, 
and the other, called the "Boston machine," made by the 
Abbot-Downing Manufacturing Company, of Concord, 
Mass. A single horse machine costs about $350 to $400. 



France than would seem to be the case from a visit to the 
Palais de l'lndustrie, there is room for improvement in this 
respect. Sericulture, as the French term the rearing of 
silkworms, is also inadequately represented at the exhibi- 
tion ; indeed, the only silk grower of any importance there 
represented is Baroness Herold de Pages, who owns a large 
magnanerie, or manufacture of silkworms, at Lourmaria, in 
the Department of Vaucluse. The show of bee hives is 
good enough, and the honey exhibited is of very fine ap- 
pearance. Butterflies and beetles, some of them classed as 
noxious and others as useful, are very numerously repre- 
sented. The section of snakes and lizards (exhibited on ac- 
count of their relations to insects — the relations of the de- 
stroyer and the destroyed) is more complete than might 
have been expected. The owl, so fatal to mice and rodents 
in general, stands all by himself in a post of honor, while 
the rodents who destroy grain are pilloried in cages. 



Heating and Ventilating a Dwelling. 

The London Lancet describes an experiment recently made 
by Dr. Hogg, of Chiswick, in warming, cooling, and ventilat- 
ing a dwelling. The house has not been built long enough 
to thoroughly test the means for cooling the compartments, 
but the warming and the ventilation work admirably. 
"None of the windows can be opened. There is but one 
fireplace, that in the kitchen. Underneath the hall a large 
passage is used as the intake of fresh air. Here it can be 
cooled in summer by ice or water spray, while in winter it 
is warmed by hot steam pipes, which are economically heated 
by a small coke stove. The air then passes up into the hall, 
from which it is only separated by an iron trelliswork, and 
travels into every room of the house by apertures made in 
the skirtings and cornices. In the ceiling of each room there 
are one or two openings and exhaust shafts, leading to the 
foul air chamber in the roof of the house. To produce the 



Still higher near the source of the Red River, the precious 
metal is obtained in large quantities. Silver also is not 
rare, and copper is found everywhere, all the domestic 
utensils of the people being made of this metal. The tin 
mines are not worked for want of capital, although those 
worked near Mong-tsze, iu Yunnan, near the Red River, are 
the most valuable known to exist. Zinc, lead, iron, and bis- 
muth are also known. The coal mines, however, are the 
most important of all. Tonquin produces also musk, tortoise 
shell, mother of-pearl, wax, silk, peacocks' feathers, as well 
as those of the blue pheasant, and other birds of brilliant 
plumage. " In short," concludes the Figaro, "it is a rich 
country, and worth the trouble of occupying it." 

<» < • > i — 

Oily Substances In Rice. 

According to 6. Campari ("Annals of the Milan Society 
of Applied Chemistry "), oily substances are contained in 
large quantities in the embryo of the rice, which he finds to 
be composed of 95 '54 per cent of fatty acids, and 4 46 per 
cent of glycerine. Treatment with bisulphide of carbon 
produces a yellow wax-like substance which readily sa- 
ponifies with bases, melts at 32° C, becoming quite solid at 
28° C, with a specific gravity of 0-93005. It is completely 
soluble in ether, chloroform, and benzine; its composition 
appears to be C 79-2, H 109, O 99 per cent. The fatty 
acids melt at 36° C. , emit a perceptible pear-like odor, and 
yield, when saponified and heated with magnesium acetate, 
a body which melts at 62° C, and exhibits the composition 
of palmitic acid — CuHssOa. 

<<■>»■ 

The pine forest along the Adriatic at Ravenna, Italy, 

celebrated by Dante and Byron, and which furnished the 

shipyards of Rome and Venice, are to he cut down, because 

an excavation for a railroad has so drained the soil that the 

rees have died. 
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GREAT LOSS IN THE DIAMOND FIELDS. 

The late unfavorable news from the African diamond 
fields has been the cause for quite an advance in diamonds 
both in European and American markets. The excellent 
illustration of the great mine at K imberly, which together 
with our facts is taken from the Jewelers' Journal, renders the 
description more graphic. 

Mr. H. B. Joseph, one of the passengers by the Austrian 
bark, Lea, just arrived at New York from Cape Town, and 
who is a Cape commission dealer in diamonds, copper, wool, 
etc., tells most distressing tales of the great sufferings in 
Cape Colony. In parts of the country, he says, there has 
been no rain for three years, and the people are starving. 
The condition of affairs in Cape Town, at Kimberly, Du 
Toits Pan (the diamond fields), the Leydenburg gold fields, 
the Orange Free States, and surrounding country is 
worse than it has been for years. What adds to the general 
distress consequent on the failure of the crops, is a disaster 
at the great diamond mine at Kimberly, 600 miles up from 
Cape Town and 400 miles from Natal. The mine is 380 
feet deep and 1% miles in circumference. The soft debris 
has fallen back into the mine in such quantities that it is 
estimated that eighteen months will be required for its re- 
moval. 

Upward of 4,000 tons fell within twenty-four hours. The 
extent of the calamity can be judged by the fact that this 
celebrated mine has yielded $15,000,000 in diamonds a year. 
The effect at Cape Town has been most disastrous. The 
revenue has fallen off 50 per cent, and the mining shares 



Perhaps there is no place in the world where wire rope 
tramways are employed to so great an extent as in the spot 
represented in our engraving. It will be seen that the ropes 
extend in great numbers to the banks on either side of the 
fields, where the earth is deposited in vehicles of various 
sorts, and from whence it is conveyed to more roomy quar- 
ters to be picked over or washed. 

The engraving shows that some of the claims have been 
worked to a far greater extent than others, some of the 
miners having made deep excavations, leaving the mines of 
others actually above the average level. 



Genlux, Talent, Industry. 

" Talent" is a quality which enables its possessor to ac- 
quire knowledge by learning from others and by unassisted 
study. 

" Genius, " on the other band, is characterized by a great 
independence of instruction; it takes its own course, and 
originates new ideas and inventions never thought of before. 
It may of course enlarge its sphere of knowledge by reading, 
by observation, and by experiment; but it is by no means 
characteristic of genius to be apt to be taught; on the con- 
trary, embryo geniuses are often dull fellows at school and 
idle to boot. It rather dislikes to follow in the track of 
others, and rises superior to obstacles of circumstances and 
deficiencies of education. Genius may safely be left to hew 
a path for itself. Talent is greedy of instruction. Hence 
the two have very different relations to education, a subject 



a poor lad, with all his possessions upon his back and a dollar 
in his pocket. As Mark Twain depreciatingly remarks, 
" Anybody might have done that; the only difficulty is to 
have the dollar." But how few out of the millions who 
have begun life with a dollar, or even with less, have 
arrived to be Franklins! 

On the other hand, it seems absolutely immaterial with 
what seemingly insuperable disadvantages genius may be 
oppressed; it will make its way to the surface and triumph 
over all. 

Can industry then supply the place of genius? Em- 
phatically, No! Industry may compensate for paucity of 
talent; for talent, as we have said, is a common heritage, 
and its presence or absence is a matter of degree, and what- 
ever results are attributed to talent are the joint product of 
talent multiplied by industry. 

"Genius" is as a living organism, instinct with its own 
life, performing its appointed functions spontaneously, as 
of necessity. 

" Talent " is an elaborate engine, skillfully devised to 
move many wheels and to perform divers works, but want- 
ing the motive power. 

" Industry " is the motive power. — B. W. Oiles. 



* i » i » 



Tbe Captive Dolphin. 

The whale which was found by a fisherman in Selsea Bay 
some six weeks since, and presented lo the Brighton 
Aquarium, is, says Nature, a valuable addition to that es- 




VIEW IN THE DIAMOND MINES, SOUTH AFKICA. 



have gone down to 75 per cent. It is estimated, said Mr. 
Joseph, that it will cost $1,250,000 to clear the mine. The 
fall in tbe prices of diamond shares has ended in a great 
tragedy. There are sixty-five diamond mining companies, 
with a subscribed capital of $35,000,000, and of these com- 
panies only fourteen are paying dividends. Most of these 
mines are within a radius of 150 miles, and at an average 
of 600 miles from Cape Town. The extent of the commer- 
cial convulsiou is illustrated by tbe Great Central Diamond 
Company. It has a subscribed capital of $4,500,000, and 
paid taxes on $4,200,000. Two years ago the shares were 
rated $1,800 each, but to-day they are worth only $400. 
The Frerers' Diamond Mining Company at De Beers, a 
quarter of a mile from the Kimberly mine, with a subscribed 
capital of $650,000 — $500 a share — has been sold out by the 
sheriff for $75,000 for rates owed to tbe mining board. Mr. 
Herm Wilegroot, a leading merchant, blew out his brains 
on account of all these troubles, and two weeks afterward 
Mr. 8. R. Schonz, resident magistrate, killed himself. Al- 
together, there have been about ten suicides of leading men 
caused by the commercial depression. The most terrible 
stories of starvation come from the copper region, especially 
from the neighborhood of the Manamaculand mines. Capt. 
Segarich said that commercial circles in Cape Colony are so 
greatly depressed that many of the colonists are returning to 
Europe, especially to England. He said he could have 
brought many more passengers if he had had room. 

If these reports prove true, there is no doubt but that the 
recent advance of from twenty-five to thirty per cent in dia- 
monds will be followed by others, and those dealers who 
have bought before the rise will be among the most fortu- 
nate of the trade. 



upon which I should much like to dilate, but the length 
into which I have been unintentionally betrayed warns me 
to avoid the temptation. 

Arkwright perfected his invention of the spinning frame 
in the uncongenial atmosphere of a barber's shop, in the 
teeth of a scolding wife who more than once broke up his 
models on the eve of completion, and who habitually up- 
braided him for neglecting the profitable occupation of " an 
easy shave for a penny," with the elegant apostrophe, 
" Cuss the 'cheenery!" I believe she lived to be Lady Ark- 
wright. Let us hope that she learnt to moderate the ran- 
cor of her tongue. 

George Stephenson, inventor of tbe locomotive and the 
father of railways, developed his extraordinary engineering 
genius in the obscurity, physical and metaphorical, of a coal 
pit; eking out his slender earnings by mending the boots of 
his fellow workmen and occasionally a watch or clock. 

Sir Humphry Davy, who was described as an " idle and 
incorrigible schoolboy," was apprenticed to an obscure 
apothecary in Penzance; he afterward became assistant in 
the laboratory of Dr. Beddoes, of the Hotwells, Bristol, 
well known to my father, who was then serving his ap- 
prenticeship at the same place, but I cannot discover that he 
knew anything of the Doctor's more illustrious subordinate. 

Faraday's father was a Yorkshire blacksmith, who mi- 
grated to London, presumably in search of work, and Fara- 
day himself was apprenticed to a bookbinder. A chance at- 
tendance upon four lectures by Sir Humphry Davy was the 
immediate cause of his directing bis attention to science, 
and he was some time after introduced to the Laboratory of 
the Royal Institution through Davy's instrumentality. 

Benjamin Franklin made his first entry into Philadelphia, 



tablishment. Although undoubtedly belonging to the whale 
family, competent authorities have pronounced it to be a 
bottle-nosed dolphin, a creature rarely to be seen alive in an 
aquarium. It has been placed in a tank which holds 100,000 
gallons of water, and is 110 feet in length, so that the 
animal, which is ten feet long, has some amount of freedom. 
It seems to be doing quite well, for not only has it not lost 
in bulk since its capture, but lias even gained, weighing 
now more than eight hundredweight. It is very tame, tak- 
ing its food from the attendant. At present it subsists 
upon mackerel, that being the food most, easily obtained 
just now. Of these it takes five meals each day, and man- 
ages to eat some four hundred of them during a week. The 
mackerel season is, however, almost over, and some other 
diet must be found for the animal, perhaps herrings. When 
first placed in the tank, it retreated to one end. After a 
week's sojourn there, it sought the other end of the tank. 
Here it remains swimming in circles. When swimming it 
keeps close to the surface of the water, moving through it 
with a graceful undulating movement, coming now and 
again to the surface, and taking in a fresh supply of air 
about every third or fourth time it thus rises. The animal 
is certainly an interesting acquisition to the aquarium. 

- ■ - ■■ < M I > 

Substitute for Rubber. 

A composition has been invented by MM. Dankwortli and 
Landers, of St. Petersburg, which is reported to be tough, 
elastic, waterproof, insulating — in short, a nearly sufficient 
substitute for India rubber. It is composed of a mixture of 
wood and coal tar, linseed oil, ozokerite, spermaceti, and 
sulphur, which are thoroughly mixed and heated for a long 
time in large vessels by means of superheated steam. 
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Dowel making and Doweling. 

The method of putting things together by means of dowels, 
or doweling, as it is termed, is one of the utmost importance, 
and is required in some part or other of nearly all articles of 
furniture. I shall describe, first, the manner of making 
them, and then give a few directions for their use. 

For making dowels you must select a strong and tough 
wood. The best for the purpose is beech, although oak or 
walnut will answer very well for some purposes; it must be 
straight grained, as straight as you can possibly obtain it, 
and thoroughly dry. The dowels are made in various sizes; 
those most generally in use are % ,n -> Mr i n -> I i n -» ana /4 ' n - 
in diameter, according to requirements, a size very nearly 
% in. diameter (about that of an ordinary lead pencil) being 
very useful. You must purchase or make a dowel plate. 
Thay are sold with holes in them for making three or four 
different sizes, but it is not a very difficult matter to make 
one out of a piece of iron J inch or so thick by punching a 
hole in it, and enlarging it to the size you require. You will 
want a brace and the necessary bits to correspond with the 
plate boles; now mark your wood out; about 10 in. or 11 in. 
lengths are the most handy to work, and the widths should 
be rather more than the diameter you intend the dowel to be. 
Having cut out the lengths, plane thera up square, then 
take off each corner of the square with the plane, so as to 
get them to correspond nearly with the holes. The best 
way to do this, which is rather an awkward job, is the fol- 
lowing: Get a piece of pine J in. thick, 1% or 3 in. wide, 
and about 2 in. longer than your dowel lengths; straighten 
one edge of it, and m;irk a .!£ in- margin each side upon it ; 
from this cut inwardly on the bevel to a depth of J^ or f 
in. This will give you a V-sbaped groove. You may cut 
it out throughout its length, and put a screw or pin in one 
end to form a stop; but it is better to leave J£ in. square at 
one end, and to cut the groove the remainder of length. 
This placed in the bench screw, and you will find your length 
will lie in it while you plane off the corners; you can then 
reverse and proceed until all are completed. It is necessary 
to take a little more — -about two or three shavings — off one 
corner, it is immaterial which, than off the remainder. 

I shall explain the reason for this presently. Having 
done this, take the dowel plate. You will notice that the 
holes on one side of it are larger around the apertures than 
the other; rest it with this side upward, upon the bench over 
a hole, underneath the one you intend using, and drive the 
lengths steadily through. You must commence carefully, 
holding the length with the left hand near the bottom, while 
you tap it gently with the hammer with the right until you 
get it fairly entered. Then go on more firmly. When you 
have driven it through rather more than the thickness of 
the bench, you will find it better to hold the length from the 
Underneath side, as' this Will prevent the plat* from jarring. 
The lengths should not go through without a moderate 
amount of driving force, and on the other hand they must 
not requtre too much, or they will be likely to break without 
going through. A little practice will familiarize you with 
this; but it is better at first to use your lengths a little 
shorter than I have previously recommended, and you will 
be less likely to break them. You must take care to keep 
them as upright as possible, and hit them fairly on the top. 
When made, they should, when looked at endways, or in 
section anywhere, be circular in appearance, and fit the 
plate hole tightly withthe exception of that portion where the 
additional amount was taken off the square comer, which should 
now appear a trifle off. 

Before doweling anything, it is necessary that the various 
parts intended to be secured by this method should first be 
fitted exactly in the position they are to ultimately remain 
in. Suppose, for example, we have the head of a desk, the 
lop of a cabinet, or anything of a similar nature we wish to 
dowel. It is first accurately fitted and placed in position. 
Now, take a marking awl and mark lightly — a small mark 
l£ in. long is sufficient — on the outside edge of the carcass, one 
or two or as many points as you require dowels. You 
must, of course, be guided by the requirements of your 
work; a distance of from 4 in. to 6. in apart answers 
generally very well ; but use sufficient to make it quite secure. 
When marking these points on the carcass, mark the top to 
correspond at the same time, by simply drawing the awl 
upward and marking it on its underneath side, taking care 
that it does not move or shift at all while marking. Then 
gauge on each, setting the gauge 1 so that it will mark in such 
a position that you can bore with safety, not too near the 
edge or where there is any likelihood of splitting anything. 
Prom the previous markings draw a line at right angles to 
She gauged mark until it meets it. This is done by running 
a square along it. The points where these two lines meet 
will be those for the center of the dowel and its correspond- 
ing hole. In some cases, you will easily be able to find ex- 
amples. We can obtain the position in this way: 

Take the piece of work to be doweled, and consider the 
most suitable place for them. Mark this, and bore a hole 
In it with a fine bradawl; now, get a needle point, or 
a tack with the head knocked off, insert it in this hole, and 
give it a gentle tap; carefully press it home, and it will 
mark the required spot. This method is more applicable 
where some part of the work ac'.s as a support to the 
other, and you merely want a dowel or so to steady it; like 
a piece of carving or fretwork. Our points being now all 
marked, bore the holes with a centerbit the size of dowel 
you intend using. Do not use them too large. If you are 
doweling into | in. or 1 in. stuff, use edgeways. A ± in. orf 
in. is quite large enough. If you have not one the same size, 



use a smaller. You can then enlarge this with a quillMt, 
and remove the core prod uced by boring with a nosebit. Bore 
them perfectly upright. The depth will vary, according to 
circumstances, from jf- in. to 1 in. In some cases, it is im- 
material how deep you bore; in others, this must be care- 
fully attended to, because a hole bored right through might 
disfigure your work. 

It is best to drive the dowels first into that part of the work 
where you can bore deepest. You must glue the holes well 
with good, hot glue. You will find a piece of iron wire very 
useful for this, and it can be used repeatedly, as the dried glue 
left on it after using will not adhere to the metallic surface. 
Now take your dowel length, and drive it into the hole, until 
it is home, and will go no further. You will notice while 
driving in, that the glue and air will escape from that 
portion of the hole where the dowel, as previously described, 
does not quitefit. If this were not so, the driving force ne- 
cessary would, in all probability, split the wood around. 
You must saw the lengths off now, leaving sufficient to fill 
the other holes you have bored. If you cannot judge the 
requisite length sufficiently accurate with your eye, measure 
it, and do not get them too long. After sawing off, remove 
all the edges and round the top of the dowel with a rasp. It 
is best just, to try that the holes are right, and the work in 
right position, by knocking it on temporarily. If so, glue 
the holes and put the parts together, press them firmly down 
to each other, and get a close join. If you have any diffi- 
culty in this, it is better to apply gentle pressure by using a 
hand screw or cramp to force themtogether than to strike them 
with a hammer or anything. — Building News. 



The Wrinkling Strain of Pillars. 

It is not often that pillars are made of thin plate iron; but 
as the failure of pillars of this kind is analogous to that of 
plate girders, the student of construction may profitably con- 
sider the question of wrinkling strain. A plate iron pillar 
may fail in one of three ways: (1) by crushing, (2) by flexure, 
and (3) by wrinkling, each of these modes being governed 
by laws peculiar to itself. It is seldom that a pillar fails by 
crushing, as it is generally made of a proportion in which 
simple compression does not come into play. More gene- 
rally a pillar yields by both bending and crushing, but in 
plate iron pillars failure may take place first by wrinkling or 
corrugation. A pillar made of wrought iron plates of a size 
that would prevent failure by flexure ought to have the 
plates of sufficient thickness to prevent wrinkling. Let us 
imagine a stanchion of £ section formed by plates. It is 
readily conceived that the unsupported edges would wrinkle. 
It is found by experiment that the edges of such a section 
would fail by wrinkling unless the distance of the unsup- 
ported edges is small. 

Mr. T. Box, in his treatise on " Strength of Materials,'' 
illustrates this strain by an example of a rectangular pillar of 
thin wrought iron plates both ends flat, 8"1 inches x 4 1 inches 
external dimensions, with a thickness of 0061, and a length 
of 2£ feet. By calculation, this pillar would fail with 1,173 
tons, or 766 tons per square inch. But the absolute crushing 
weight of wrought iron in pillars is only 19 tons per square 
inch, or one-fortieth of the theoretical breaking weight by 
flexure. Even this reduced strain was not borne by the pil- 
lar, as it actually failed by wrinkling with 7 - 108 tons per 
square inch, or little more than one-third of the crushing 
strain ; the ratios of the strains being, by wrinkling 1*0, by 
crushing 27, and by flexure 108. The actual breaking load 
in this case was only y^ of the bending strength. By in- 
creasing the length of the pillar, flexure may become the 
principal source of weakness, its resistance to that being so 
reduced until it became less than the wrinkling strain. It 
often happens in practice that a pillar gives way partly by 
flexure and partly by wrinkling — a mixed result being ob- 
tained. Thus, in studying the laws of wrinkling strain, the 
experiments are made on short pillars, where flexure cannot 
come into play. 

Mr. Hodgkinson's experiments may be expressed by the 
following rule for the compressive strain in tons per square 
inch, with which the plate will wrinkle: W = j'i + JxM, 
where W = the compressive strain in tons per square inch, 
t = the thickness of the plate in inches, and b the 
breadth in inches of a plate supported at both 
edges, as in a square pillar; M = the multiple found 
from experiment, the mean value of which is 80 for rectan- 
gular pillars. In a pillar of this kind the plates would be 
joined at the corners by angle irons, then the breadth is 
measured between the edges of the angle pieces. Hodgkin- 
son's experiments have clearly demonstrated that the wrink- 
ling strain is independent of the length of plate. Experi- 
ence has also shown that in long plate pillars the plate often 
fails near the end. As Mr. Box observes, the crushing strain 
due to flexure is a maximum at the center, and at the ends 
it is nil; but the crushing strain of direct pressure is the 
same from end to end. 

The best plan of strengthening plate iron against wrin- 
kling is by the addition of angle irons or ribs, which practi- 
cally reduce the breadth of plate. A center rib, for instance, 
reduces the width to half, and the wrinkling strain is de- 
creased 41 per cent. Indeed, the object in all structures 
composed of thin plate iron, like pillars and beams, is to re- 
duce the practical breadth of the unsupported plale by cellu- 
lar arrangements, by ribs, or otherwise, such that the wrin- 
kling strain shall be made equal to the crushing strain, or 10 
tons per square inch. Those who wish to study the subject 
of wrinkling strain will find it handled in a masterly and ex- ; 



haustive manner in Mr. Box's treatise. Thin plateiron pil- 
lars are seldom used by the architect ; but the engineer re- 
sorts to them in the piers of bridges and other purposes, and 
he will find the addition of angle iron stiffeners increase the 
strength in a direct ratio. — Building News. 



« m » 



New Rules for the Shipment of Explosives. 

Commissioner J. W. Midgley has issued the following 
circular, under date of July 21, for the use of the railroads 
in the Southwestern Railroad Association, Iowa Trunk Line 
Association, and Colorado Traffic Association: 

Shipments of Hercules powder, Atlas powder, giant pow- 
der, and other explosives of which nitro-glycerine forms 
the basis, when subject to the above associations, except 
California, will hereafter be transported on the following 
conditions and at the following classification : 

1. That, at the cost of shippers, the bottom of the car con- 
taining the above mentioned explosives must be covered to 
the depth of at least two inches with sawdust, to absorb 
possible leakage. 

2. That the packages containing the explosives shall be 
so placed and loaded that the cartridges shall always lie on 
their sides and not on their ends. 

3. That the cars shall be so marked, on both sides and 
ends, that those who will have charge of them will not do 
anything ignorantly to incur danger. 

4. In less than car loads, this property will be received 
(when made into cartridges only, and not in bulk under any 
circumstances) on the following conditions: 

Packed in wooden cases, in cartridges, each case not ex- 
ceeding 100 pounds, nor less than 5 pounds of explosives, 
provided that such explosives are packed in dry sawdust, 
as follows: 

Each cartridge shall be surrounded on all sides with dry 
sawdust, and all interstices between such cartridges and a 
space of at least one inch between the outer side of such car- 
tridge and the inner side of the case shall be filled with 
dry sawdust. Each of these cases shall be plainly marked 
on at least three of its sides with the name of its contents 
and "Explosives — Dangerous," so as to be readily seen by 
those who are to handle it. 

5. In no case must the caps, fuse, or exploders used for 
exploding these powders be loaded in the same car with the 
explosives, and under no circumstances will the cars be re- 
ceived if so loaded. 

6. Any and all nitrate or other explosive preparations not 
in accordance with such specifications (except ordiaaiy 
black powder) will in no case be received for shipment. 

7. All loss or damage to such property that may result 
from explosion- or from a disregard of any of the above 
conditions by shippers or by the agents of the lines com- 
prised in the above associations must be assumed by the 
shipper or owner. 

8. Under the above conditions, the rates will be: In quan- 
tities less than car loads, actual weight, twice first class; in 
car loads, actual weight, minimum 20,000 pounds per car, 
first class. No shipment will be rated at less than 100 
pounds. 

The right of any of the railroad companies comprised in 
the above associations to refuse to receive high explosivss 
for transportation under any circumstances is reserved. 

This circular is a most important one, as heretofore high 
explosives were not mentioned in the tariffs of these associa- 
tions, being accepted by the different lines at special rates. 



Mexican Railroads. 

The Mexican Financier gives the following list from offi- 
cial sources of the railroads completed in Mexico up to the 
end of April: 

Miles. 

Tlascala Railroad 2*5? 

Orizaba Ingenio 3"00 

Mitla.... 3 75 

San Andres 700 

Tlalmanalco 9 CO 

Puebla and Matamoras Izuoar 19 00 

San Martin .. 23M 

'rehuacan-Esperanza 31 0(1 

Tehuantepec 3100 

Sinaloa and Dnrango 36 00 

Vera Cruz^Medellin 39 00 

Hidalgo Railroad 56 00 

Puebla-San Marcos ... 5700 

Yucatan lines 68'00 

Mexico-Tlalputalpam 7500 

Sonora Railway. Gnaymas t o Nogales 834 • 00 

Interoceanic. Mexico to C'nantla and branches 183 00 

Mexican National, Mexico to Acambaro 17800 

Laredo southward 208 '00 

Branches 8700 

473 00 

Mexican Central, Mexico to Lagos 31100 

Pasodel Norte to Chihuahua SO2-0O 

Tampico to San Luis Potosi 62'50 

675-80 

Mexican Railway, Vera Cruz to Mexico 264 00 

Puebla and Jalapa branches 89 "50 



-353-50 



Total 2,379.26 

The table foots 2,379^ miles, although the Financier 
gives the total completed road at 2,407 miles. The Mexican 
National, the Interoceanic, the Hildago, and the Yucatan 
lines are narrow gauge, the rest standard gauge. A number 
of the shorter lines given above are workedby horse power, 
and some of them have been in existence a long time. 
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Hydrokinone, a How Developer for Gelatine Plates. 

BT EDWIN BANKS. 

Hydroquinone, or hydrokinone, orquinol — for it is known 
by all these names — partakes very much of the nature of 
and is closely allied to pyrogallol. Like pyrogallol, it is a 
derivative of benzine. The solution of it is neutral to lit- 
mus paper. It has a powerful attraction for oxygen, absorb- 
ing it when dissolved in water from the atmosphere, and 
more rapidly when rendered alkaline, though in neithercasc 
does it do so as rapidly as pyro; hence its solution will keep 
better, and, when mixed with alkali, retain its developing 
power a longer time than pyro. The chemical formula is 
also very similar. Pyrogallol has C a H 3 (OH) 3 , and quinol 
O a H,(OHj a ; so that, it will be observed, while each contains 
six atoms of carbon and six atoms of hydrogen, which is 
the composition of benzine, pyrogallic contains three atoms 
of oxygen and quinol only two. Another resemblance to 
pyro consists in the fact that both exist in nature in certain 
vegetable productions; pyro exists as gallic acid in gall- 
nuts and oak bark, and quinol as arbutive in the leaves of 
the arbutus, or berberry, and other Ericaceae. 

Commercially, quinol is made from aniline and from car 
bolic acid, both also benzine derivatives. It is first obtained 
as quinone (CaH 4 2 ) by the oxidation of aniline. One part 
of aniline is dissolved in eight parts of sulphuric acid diluted 
with twice its bulk of water. After cooling, a saturated 
solution of two and a half parts of bichromate of potassium 
is added very gradually to avoid too great rise in tempera- 
tnre. At first a thick, pulpy mass of aniline black is formed, 
the reaction being the same as that which takes place in the 
aniline printing process. This shortly changes to a dirty 
brown solution. It is then treated with sulphurous acid in 
excess, when quinol or hydrokinone is formed. This is ex- 
tracted from a solution by ether, and on evaporation crude 
quinol is left. Other methods are given, but sufficient has 
been said to give an idea of its nature. Its characteristics as a 
developer are of the most interest to photographers. 

Captain Abney, who, I believe, was the first in this coun- 
try to draw attention to its developing power, says that it is 
twice as powerful as pyro. It is very certain that it will 
bring out a fully developed picture with at least half the ex- 
posure necessary when pyro is employed. At firat sight this 
appears strange when it is observed how much more power- 
fully pyro absorbs oxygen ; but the explanation probably is 
in the fact that hydrokinone is more gradual in its action, 
and has a more " selective " power than pyro. With a 
collodio-bromide film, for instance, which is not so much 
protected from chemical action as a gelatine one, pyrogallic 
acts with such energy, when mixed with an alkali, that the 
whole film is reduced immediately, and no image, or only a 
faint one enveloped in fog, appears; hencep there must be 
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A soluble bromide, which is usually used, has this effect, but, 
unfortunately, at the same time, partially undoes the work 
which the light has done, rendering it necessary to give 
longer~exposure. But with hydrokinone no restrainer is 
necessary unless a great error in exposure has been made. 
It does its work rapidly and clean, in this resembling the 
ferrous oxalate; it does not discolor during development so 
much as pyro, and consequently does not stain the film so 
much, while full printing vigor is very easily obtained with- 
out having to resort to intensification. The color and gene- 
ral appearance of the negative are more like the wet-plate 
process, since the shadows remain so clear and free from 
fog. It seems almost impossible to fog a plate with it. 

A collodio-bromide, or even a collodio-chloride, plate ex- 
posed in the camera will develop clean and rapidly without 
any restrainer. This property of developing a chloride is 
very surprising, and will probably be very important. I 
have tried a collodion containing all chloride, with no trace 
of iodide or bromide or of free silver, and in the camera it 
is nearly, if not quite, as rapid as a bromide when developed 
with hydrokinone and an alkali; whilel think it has the ad- 
vantage in roundness and vigor. One grain to the ounce is 
strong enough for most purposes. With some samples of 
hard gelatine it is advisable to use two; but with most kinds 
and with collodion one grain is quite sufficient. I prefer 
using it with a saturated solution of washing soda as an 
alkali. Two or three drops of this to the ounce of solution 
of hydrokinone rapidly develops the image, and the addition 
of a few drops more to complete development is all that is 
needed. A soluble bromide acts very powerfully as a re- 
tarder and restrainer. With a mere trace added, develop- 
ment is very much slower. 

Although its cost per ounce is greater than pyro, an ounce 
of it will go as far as two of pyro, so the difference is not so 
much as it appears. No doubt, if a demand sprang up for it 
the price would also be reduced considerably. Many of you, 
I dare say, can remember the time when pyro was seven 
shillings and sixpence per ounce, and hypo two shillings per 
pound; but greater consumption, and consequent demand 
for them, soon brought these prices down. The same will 
doabtless take place when the value of hydrokinone becomes 
recognized. 

I must not omit to mention, before concluding, another 
useful property of this developer— that is, its suitability for 
developing on paper either a bromide or a chloride film, 
whether it be produced by an emulsion, or by the older 
method of first brushing over the paper the haloid, and 
afterward the silver. The clearness with which it works 
renders it very suitable for this purpose, and for enlargement 
or printing enables pictures to be obtained with very short 
exposures. 



Steel In Its Relation to modern Guns. 

At a recent meeting of a number of artillery and naval 
officers at Karlsborg, Sweden, Captain John Bratt, of the 
Swedish artillery, read a paper on " The Steel Industry and 
its Relation to the Manufacture of Modern Guns." The 
author has for many years been the government inspector of 
Swedish gun factories, and has paid many visits to the gun 
factories of Russia, Germany, and France. In his paper, 
having given an account of the importance of iron in mod- 
ern civilization, the author stated that there was no other 
raw material which had been subjected to such a successful 
process of refining. 

It was in its most important and interesting form, viz., 
steel, that be intended to deal with it on this occasion. 
Captain Bratt proceeded to show, by drawings and dia- 
grams, the metallurgical processes and methodsof refining in 
use at the present moment. Having referred to the various 
kinds of steel and their manufacture, the author urged the 
necessity of subjecting all cast steel, of whatever kind, to a 
mechanical process of treatment by which the cavities which 
are caused by the gases contained in every steel bath are 
entirely removed. The steel, he said, should be perfectly 
close and homogeneous in order to be suitable for manufac- 
ture. 

The means of obtaining this indispensable quality was 
the steam hammer. The largest at present in use were those 
at Le Creusot, Essen, and Perm (Russia). The latter rested 
on the largest block of cast iron in the world. It had a 
cubic contents of 83 cubic meters, and contained 700 tons 
of pig-iron. The difficulties, the cost, and, in some instances, 
the danger of forging great blocks of steel made it a matter 
of moment to discover some method whereby the gases in 
the bath might be removed and a homogeneous steel pro- 
duced. 

Such a method was discovered in 1870, and had been per 
fected at Terre-Noire, and consisted chiefly in adding a flux 
of silicon in the Martin furnace immediately before the steel 
is tapped. The author showed some samples of steel made 
at Bofors, in Sweden, by that method. One was taken 
from the hearth immediately before, and the other just 
after, the silicon was added. The former had a surface 
similar to a fracture, and was covered with blisters, whereas 
that of the latter was perfectly smooth. The Bofors Iron- 
works were the first Swedish works which had procured 
the Terra-Noire patent, and thus the first producers of this 
kind of steel in Sweden; and the method had a special in- 
terest to those assembled by the fact that guns of Bofors 
steel had been manufactured with the most satisfactory re- 
sult, which led him to believe that Sweden would very soon 
make her own guns. 

The author next gave an account of Krupp's manufacture 
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ployed 72 men; in 1882 their number was 16,000, while 
some years ago they had in five months turned out no less 
than 1,400 pieces of artillery. In twenty-four hours the 
works could roll sufficient rails for a Swedish mile of railway 
(six English miles). Captain Bratt then referred to his per 
sonal study of the Krupp method. He had been present 
at the casting of guns at the foundry which had been es- 
tablished by Messrs. Krupp near St. Petersburg. He stated 
that the ingots for s»me of the largest guns numbered up 
to 500. 

He then described the heating of the metal for forging, 
and the difficulties attending this operation, the forging 
under the steam hammer, whereby the cast metal is com- 
pressed to under four times its original size, and, finally, 
how the gun, after being bored and turned, is made red- 
hot and hardened in oil. The author next gave an account 
of the experiments which had during the last few years 
been made in Sweden, to solve the question of producing 
first-class guns of close cast steel by the Terre Noire 
method. 

The trials made included the bursting of a smooth-bore 4- 
lb. muzzle loading gun. It had shown a very high degree of 
resistance, and had, in fact, only been burst by loading it right 
up to the muzzle. No less than 1,041 shots had been fired from 
a 12-centimeter rifled breech-loader, which was at last burst 
under the excessive pressure in the chamber of 5,500 atmo- 
spheres.while the normal one was from 2,000 to 2,100. The 
last experiment was the firing of three 8-centimeter guns of 
the new model gun of the Swedish artillery. Each of these 
guns had, without suffering in the least degree, fired 2,000 
shots, with normal charges. 

Two of them were then, after 152 and 154 attempts had 
been made, burst, under a pressure in the chamber of 5,000 
atmospheres, the normal one being 1,800. The third gun 
could not be burst, but only cracked in the breech. All 
these guns had been cast at Bofors, and were finished at the 
gun factory at Finspong. In conclusion, Captain Bratt 
stated that lately a competition had sprung up between 
these two works, which had before worked in concord. 
This was caused by the fact that the problem whether first- 
rate steel guns could be made in Sweden had been solved, 
and that these two works desired in future to be independ- 
ent of each other in gun making. At Bofors there was 
now erecting the plant required for finishing guns, and at 
Finspong a steel foundry. Both had received orders from 
the government, and he trusted that at no distant date they 
would receive them also from foreign governments. 
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Physicians say that ginger ale is a poor substitute for 
water, because the capsicum it contains irritates the lining 
of the stomach and produces dangerous inflammation. 



The Pollution of Streams. 

Possibly the matter will, some time, attain importance 
enough to question the present assumption of municipal and 
other corporations of the right to use any flowing stream as 
an open air sewer. In Hartford, Conn., this aspect of the 
question has assumed a serious character. A stream called 
Park River, an affluent of the Connecticut River, receives 
the principal portion of the sewage of the city of New 
Britain, the sewage of not less than ten manufactories with- 
in the limits of Hartford, and then courses the* boundaries 
of the Bushnell Park, on which stands the Capitol, receiv- 
ing in its course around the park the emptyings of several 
of the principal sewers of the city. The result is an open 
sewer of the vilest description in the heart of the city. In 
the light of the common law and of recent decisions on tbis 
subject, it is possible that a suit by any individual citizen 
might not lie against the city as a corporation for permitting 
the befoulment of the stream to the annoyance of passengers 
on the streets and visitors to the park. 

A case was recently tried in the Supreme Court of New 
York, in which the plaintiff sued the city of Rochester for 
damage to him by reason of sewage poured into a stream 
that flowed through his land, the water being used for his 
cattle. The court gave him a verdict for damages. The 
judge decided that the plaintiff has a right to say that no- 
body shall increase the natural flow, nor can he be com- 
pelled to take any more drainage than flows by reason of 
the natural shape of the land, nor can the people above him 
turn anything into the stream which would not naturally 
flow there if left to its ordinary course. They cannot in- 
crease the area drained, the amount of the drainage, or send 
down into the stream any waters or things that would not 
naturally flow there. 

The Sanitary Engineer, in summing up the common law 
on this subject, makes these points from authorities: 

" The fact that the water of a stream has been polluted in 
a similar way for more than twenty years, does not confer 
a prescriptive right to continue it, particularly when the 
nuisauce results from the increase of the pollution. The 
fact that a town has legislative authority to dispose of its 
sewage does not give it the right, to discharge that sewage 
into a stream adapted for domestic use. 

" The fact that a person owning property on the banks of 
a stream, and thereby owning an interest in the water, does 
not use the water for domestic purposes and has no desire 
to so use it, does not prevent him from bringing an action 
to protect himself against the acquirement by others of a 
prescriptive right to pollute the stream, and thereby depriv- 
ing him of his right to receive the water unimpaired either 
in quality or quantity. The English precedents forbidding 
the contamination of streams by sewage are very numerous, 
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the health of a large city requires the removal of its sewage, 
and that this cannot be done except at great expense with- 
out discharging it into a stream, does not justify such dis- 
charge 'f there are even but a very few persons to be 
affected by the nuisance thus created. The city must either 
buy the rights of these few persons or compensate them for 
their violation." 



Artesian "Wells In Algeria. 

In the south of the province of Constantine, Algeria, the 
boring of artesian wells, begun in 1856, was continued with 
renewed activity, after the interruption occasioned by the 
Franco-Prussian war, under the direction of M. Jus. At 
the end of 1879 the long line of wells following the Wady 
Rir, between Biskra and Tugurt, included 434 sunk by the 
Arabs, and yielding 64 000 liters a minute, and 68 bored by 
the French, yielding 113,000 liters. In the same decade, 
the number of palm trees in the oases had increased from 
359,000 to 517,000; of fruit trees, from40,000 to 90,000; of in- 
habitants, from 6,672 to 12,827. During the first half of 1880 
twelve new wells were bored, yielding 22,000 liters, and, at 
the end of 1881, the total supply of water from these under- 
ground sources was 209,000 liters a minute. — Mev. Oeogr. 
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A Bushel of Coal. 

In consequence of the practice of peddlers of coal in Bos- 
ton of selling by means of short measure, getting retail price 
for three pecks of coal for a nominal bushel, a law has been 
passed specifying that in the sale by measure of coal in 
quantities less than five hundred pounds, the baskets or 
measures used shall he of a cylindrical form, of the follow- 
ing dimensions: nineteen inches in diameter in every part, 
and nine inches in depth, measured from the highest part of 
the bottom, each of which shall be deemed to be of the ca- 
pacity of one bushel; or nineteen inches in diameter in every 
part, and four inches and one-half in depth, measured from 
the highest part of the bottom, each of which shall be 
deemed to be of the capacity of one-half bushel. Such 
measures, in selling, shall be filled level full, and shall be 
sealed by a sealer of the city or town in which the person 
using the same usually resides or does business. 

« hi » 

Artificial Filtering Stone. 

K. Steinman, in Tiefenfurt bei Gorlite, proposes filtering 
plates from the following mixture: 

Clay ... 10 parts or 10 or 15 

Levigated chalk 1 1' 1 

Glass sand, coarse 55 

fine S5 65 

Ground flint 80 5 

The ingredients are mixed thoroughly in water, moulded, 
and hard burnt. — Dingier* 8 Journal. 
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ENGINEEKING INVENTIONS. 

An improved steam motor boiler, in which 
steam is generated by employing a large proportionate 
heating surface, has been patented by Mr. Josef 
Schreiber, of Vienna, Austria. A series of tubes de- 
pend from the bottom of the boiler into the furnace, 
and within these are suspended smaller circulating 
tubes. The object of the series of tubes is to produce 
superheated dry steam. 

An improvement relating to refrigerator 
cars has been patented by Mr. Charles P. Jackson, of 
Chicago, 111. An ice chamber extends the whole length 
of the car. An inside partition extends all around the 
car, which serves to prevent the passage of the hot air 
from without and the cold air from within. The ice 
rests upon supports at the top of the car. These sup- 
ports may be raised or lowered to admit of a greater or 
less quantity of ice for lowering or increasing tempera- 
ture. Pans are provided for receiving the drip from the 
melting ice. 

An improved traction engine, which is 
claimed to be lighter and to have its weight and strain 
more equally distributed upon the supporting wheels 
than any previously constructed, has been patented by 
Mr. L. E. Bandelier, of New Haven, Ind. In this ma- 
chine all four of the wheels are made to act as drivers, 
and anyone of them may be driven by itself indepen- 
dently of the others, to facilitate turning. The invention 
relates also to improved construction of the wheels,which 
are provided with radial spokes, and with oblique and 
angular thrust braces, which it is claimed greatly in- 
crease their strength. 

An improvement relating to balanced slide 
valves for admitting steam to the cylinder of steam en- 
gines, has been patented by Mr. James B. Allfree, of 
Cumberland, Md . The object of the invention is to pre- 
vent the thump consequent upon the sudden shutting off 
of the steam. The improved valve is provided with two 
valve seats placed parallel with one another, and 
having two other valves arranged to reciprocate thereon 
aud held together by clamps at the ends, which fix the 
limit of separation. Springs are provided which retain 
the valves in proper relation to one another, to permit 
their approach to each other when unduly pressed. 

An ingenious device for opening up snow 
banks to permit the passage of trains has been patented 
by Mr. G. A. Gunther, of New Utrecht, N. Y. The lo- 
motive is provided with a long tube, one end of which 
terminates within the caboose, while the other pro jects 
in front of the locomotive. The locomotive is likewise 
furnished with a snow plow, and when this is insuffici- 
ent for clearing away the snow a torpedo is inserted in 
the tube, which is exploded by coming in contact with 
an anvil at the end of the tube, thereby scattering and 
loosening the drift for the more ready entrance of the 
plow. The same inventor has also obtained a patent for 
another powerful device for clearing away snow on a 
railroad track. The invention consists in a cannon for 
loosening the snow, which cannon is preferably pro- 
vided with side apertures or tubular arms which 
nerve to loosen up the snow in front of the plow for 
facilitating the action of the latter. The same inventor 
has also obtained a patent for still another form of de- 
vice for exploding torpedoes in snowbanks. Upon a 
car suitably arranged for the purpose, is raised a tower 
having a shaft projecting horizontally from its top. 
The torpedo is run out on this shaft to its extremity, 
and then dropped into the snow bank, where it is ex- 
ploded by jerking the rope which regulated the descent 
of the torpedo into the snow bank. The car is likewise 
provided with a plow for clearing the track when the 
snow has been loosened by the explosion. 
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MECHANICAL INVENTIONS. 

A very simple and inexpensive hand press 
has been patented by Mr. Thomas L. Vought, of Made- 
lia, Minn. The especial object of the improved press 
is to facilitate the compression of corn stalks, straw, 
hay, aud other combustible substances into bundles for 
fuel. 

Mr. John J. Myers, of Baltimore, Md., has 
obtained a patent for an improved dry gas meter, in 
which the stopjplates are to constructed that it is impos- 
sible to pass a wire down the inlet passage and tamper 
with the works. With this meter persons with dis- 
honest intent are prevented from disturbing the flow 
of gas, or its registry. 

A very simple meat chopper, an improve- 
ment upon a patent granted to same inventor July 4, 
1882, has been patented by Mr. Adam Metz, of Burling- 
ton, Iowa. The improvement consists in suspending 
from the rocking lever a series of segmental knives, by 
which means the meat is more quickly chopped, and at 
the same time more effective work is claimed to be ac- 
complished than with most other meat choppers. 

Mr. George W. Converse, of Spokane Falls. 
Washington Ter., has obtained a patent for an improve- 
ment in turbine water wheels of that class in which the 
water descends in an annulus through chutes which 
cause it to project obliquely against the sides of the 
bucket, on which it acts both by its impact and its 
weight, escaping from the bottom of the wheel in an 
annular stream. 

An improved mill in which the grain or 
other substances are crushed between rollers has been 
patented by Mr. James B. Allfree, of Cumberland, Md. 
This machine is provided with two permanent rollers and 
with two revolving rollers, which are provided with 
springs, so that when any hard substance is encounter- 
ed, the rollers will yield and save the mill from break- 
age. 

A very simple washing machine has re- 
cently been patented which consists in a box having a 
semi-cylindrical battened bottom, and a dasher provid- 
ed with projecting teeth which is so mounted on the 
box of the machine that either a pounding motion or a 
lateral to and fro rubbing motion is brought to bear on 
the clothes. The inventor is Mr. L. N. Myers, of Mid- 
dleburg. Pa. 

An improved sewing machine shuttle has 
been patented by Elizabeth Chavers, of Siddon, Mich., 
which consists in a shuttle containing a spool of thread 
or silk, which spool is mounted on a spindle in |the 



shuttle, the thread passing through an aperture in the 
shuttle through a U-shaped slot in a blade pivoted on 
the shuttle, and then through the opening in the sewing 
plate of the machine. 

Mr. Samuel N. Silver, of Auburn, Maine, 
has recently patented a very simple spring motor in- 
tended for propelling sewing machines, bicycles, and 
like purposes where small power is required. By the 
use of a spring connected to the driving shaft, and the 
adaptation of clutches, the inventor has produced a 
very simple motor and one for which he claims con- 
siderable merit. 

Mr. Edgar T. Gordon, of New York city, is 
the patentee of an improved method of manufacturing 
turning lathes for light work. This consists in prepar- 
ing the wearing portions of steel or iron, and completing 
the structure by casting the metal in and around these 
parts. This avoids all labor of lapping, drilling, keying, 
etc., and enables a very good machine to be made at 
little cost. 

A simple but practical device to prevent 
doors from rattling has been patented by Mr. John 
Milton, of Hamilton, Va. This improvement is design- 
ed to be attached to the ordinary latch of a door, and 
consists in an accessory latch operated by the knob and 
simultaneously with the ordinary latch, and so connect- 
ed with it that when the door is closed this latch will 
press against the keeper, and thus close the doorlirmly 
and prevent rattling by the wind. 

Mr. James Hobson, of Bury, near Man- 
chester, England, has obtained a patentforan improved 
pile wire motion for looms used for weaving carpets, 
velvets, plush, etc. A stationary track is provided upon 
which slides the carriage for inserting the pile wires 
into the fabric, and this is further provided with an os- 
cillating switch pivoted to the outer end of the track in 
such manner that it shall be capable of movement to 
and from the carriage track to receive and properly 
transfer a newly withdrawn pile wire for re-entrance 
into the fabric. 

Mr. Geo. W. Wilson, of Laoesborough, 
Minn,, is the patentee of a very simple separator and 
purifier for grain, meal, etc. This machine is provided 
with a number of sieves which are set in a frame, and 
shaken by the rocker that is mounted upon a rotary 
shaft, the grain being delivered on to these sieves 
through a spout. In the space above these sieves is ar- 
ranged a suction blower for carrying away the dust and 
chaff from the grain. Suitable slides are arranged for 
regulating the power of the blast, and tbe sieves are so 
arranged that they may be changed according to whether 
grain, fine middlings, or meal is to be purified. 

An improved machine for cutting out 
and stamping crackers from sheets of dough has re- 
cently been patented. The dough is pressed out into a 
sheet by rollers, and is then delivered upon an endless 
apron which carries it beneath the stamps, and cutters. 
By pressing the dough before stamping the crackers 
are rendered of a more uniform diameter and appear- 
ance. The bed plate, which is located underneath the 
cutters to resist the pressure from the latter, is support- 
ed by rubber blocks upon a secondary plate, which is 
adjustable upon four screws, so that it may be regula- 
lated according to the thickness of the dough. The in- 
ventors are Messrs. D. H. Cornell, of Brooklyn, N. Y., 
and August Schincke, of New York city. 

Among the recent inventions in treating 
ores, of which Mr. W. H. Howland, of San Francisco, 
Cat., has patented many, is a new machine for grinding 
and pulverizing ores. The ore is deposited in the pres- 
ent machine at the center, and when the driver is rotat- 
ed the ore is thrown out by centrifugal force, and by 
rotating arms. In this way the fragments of ore are 
ground.against one another and against the serrated sur- 
face of the internal wall of the mill, and become pulver- 
ized. Water is supplied to the mill for washing and sepa- 
rating the ore. Injcase the mechanical action is not suf - 
cient for pulverizing the ore, steam is used for heating 
the water, which facilitates the grinding. 

An improved instrument for measuring 
distances, called a geodometer, has been recently patent- 
ed by Mr. Samuel Dewell, of River Sioux, Ind. A large 
wheel is joumaled between two shafts and an odometer 
with dials and pointers is placed on the axle to record 
each revolution of the wheel, the rim of which is marked 
off into twenty-five equal parts, each division represent- 
ing one link of a surveyor's chain. One of the several 
spokes in the wheel is painted a different color from the 
rest, so that every revolution of the wheel is observed, 
and the distance traveled recorded. A novel arrange- 
ment is attached for calculating tbe distance across 
streams, etc., where the machine cannot be propelled. 
With the geodometer an, inexperienced person can take 
measurements, and determine numbers of acres with- 
out much calculation, the distance traveled being auto- 
matically recorded by the odometer. 
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AGRICULTURAL INVENTIONS. 

A machine which combines the whole ope- 
ration of harvesting and husking corn has been patent- 
ed by Mr. William H. Secor, of Farragut, Iowa. This 
machine is designed to be driven over the row of corn, 
and the ears are stripped from the stalks as the machine 
passes along, by radial wings, which'are connected with 
a rotating shaft. The ears are then carried by an end- 
less apron to the rollers located in the back part of the 
machine, which rollers strip the husk from off the ear 
and deposit the latter in a receiver. 

An improved draught equalizer hae been 
patented by Mr. Elmer E. Stevenson, of Quincy, Minn. 
This is adapted especially to be applied to harvesting 
machines, and consists in a bar secured transversely to 
the tongue of the machine and having two oscillatory 
metal triangles at the ends pivoted to the bar, A chain 
passes around a pulley connecting the triangle draught 
attachment in such a way that the draught is equalized, 
so that a less powerful animal does only the work 
relative to his strength. 



MISCELLANEOUS INVENTIONS. 
Mr. Prank A. Buell, of Brooklyn, N. Y., 

has patented an improved saw handle. The object of 
the Invention being to avoid any cramping of the fin- 



gers, and to enable the operator to grasp the handle 
more firmly than is possible with the ordinary band saw 
handle. 

Mr. Charles H. Niggeman, of Lexington, 
Mich., is the patentee of an improved stud button, in 
which two heads are connected together by a cylindri- 
cal shank within which is a spiral spring. One of the 
heads is detached from the shank to admit the latter 
being attached to the shirt, and then so firmly secured 
again as to render it impossible to become detached. 

For forming dove-tailed mortises in the 
front of drawers, and like purposes, the Eagle Lock 
Company, of Terryville, Conn., have by assignment 
from Mr. W. D. Bradt, of Jackson, Mich., just had a 
patent granted to them for an improved router bit. By 
this implement locks are made to fit in cupboard and 
other doors without screws, as well as bureau drawers 
without screws. 

Mr. P. J. Leonard de Rache, of New York 
city, is the patentee of an improved fireproof ceiling. 
The ceiling is composed of tiles supported from the 
joists by hangers, and having facing tiles placed against 
the sides of the joists, and top tiles placed between the 
upper parts of the joists. The top tiles and the tops of 
the joists are covered by a layer of cement, rendering 
the ceiling secure against fire. 

An improved manner of balancing two 
wheeled vehicles has been paten ted by Messrs. JohnW. 
Coe and Daniel Merritt, of Brooklyn, N. Y. The body 
is hinged at its forward end to the crossbar of the 
shafts, and connected at its rear ends with springs 
which rest upon adjustable supports attached to tbe 
shafts in the rear of tbe crossbar, so that by simply 
turning the set screws of the crossbar the cart body 
will be raised or lowered at the rear, to balance the cart 
properly for persons of different weights or horses of 
different size. 

An improved sash holder, for holding and 
locking a sash in any desired position, is the subject of 
a patent granted to Mr. William Conner, of Missouri 
Valley, Iowa. Within tbe window casing is placed a 
wedge-shaped piece to which is attached a link move- 
ment. A handle is placed inside the room connecting 
with the link attachment. By operating this handle 
tbe wedge is brought more or less forcibly against the 
edge of the sash, holding the window partially open or 
closed as desired. 

An improved device for holding a door 
open against the wall of a room, and which serves 
likewise as a buffer, has been patented by Messrs. G. 
G. Matthews and Rudolph Matthews, of Wichita, Kan. 
A beveled catch is attached to the lower edge of the 
door and a spring catch is fastened to the base board of 
the room, so that when the door is swung open the 
catch on the door hooks into the spring catch on the 
base board, holding the door ajar against the wall. 

A machine for cleaning small fruit, such as 
currents, huckleberries, etc., has recently been patented 
by Mr. J. F. Hudson, of Brooklyn, N. Y. The fruit is 
deposited in a receiver whence it. passes into a cylindri- 
cal screen composed of longitudinal wires and furnish- 
ed with a brush which rotates concentrically within the 
screen. In this way the stems, dust, and other refuse 
pass through the wires and fall into a receiver below, 
while the berries are carried down and delivered into a 
box underneath the machine. 

Mr. Alex. G. Points, of Staunton, Va., is 
the patentee of an improved dinner pail for the use of 
workmen and excursionists. The casing is cylindrical 
and provided with a series of circular pans placed one 
above the other within the outer case, they being de- 
signed for meats, eggs, or other foods. The opening 
at the top of the cylinder is closed by a tea kettle. A 
receptaclejs formed at the end for carrying knives, 
forks, etc. Provision is made for carrying a tin cup on 
the tea kettle. The pail seems to be very compact and 
well arranged for the purpose for which it is intended. 

Mr. Michael Hannan, of New York city, 
has obtained a patentf or an improved snow melting ap- 
paratus intended to facilitate the removal of snow from 
streets. This consists in a tank open at the top, so that 
the snow may be readily shoveled into it. A cylindrical 
furnace is placed within the tank. The snow as it falls 
upon the heated wall over the furnace flues is immedia- 
tely melted, and the water flowing into a reservoir may 
be used for clearing away any remaining snow upon 
the street, and in the gutter. 

An improvement in blackboards used in 
schools for displaying examples in mathematics and 
similar purposes has been patented by Mr. Otis M. 
Mitchell, of Marathon, N. Y. It is so constructed that 
an example or copy may be exhibited in connection 
with the board, and at- the same time the latter may be 
used as a desk, arrangement being made for swinging it 
from the wall, and lowering the npper portion to form 
a table or desk. A convenient table or desk for making 
drawings, etc., is thus improvised, when the article is 
not required for a blackboard. 

Messrs. Silas B. Hazen and G. L. Van Gor- 
der, of Winamac, Ind., have obtained a patent for a 
very simple device for holding a door open or in any 
position desired. This device is not permanently at- 
tached to the door or wall, but consists in a wedge- 
shaped strip of metal, or a spring wire frame may be 
used with like good results. When in use the metal 
strip or wire frame is laid upon the floor, and the door 
is swung over it and a latch prevents the door closing 
again, and the wedge -shape of the check prevents the 
door swinging further open, so that the door is held in 
any desired position by very simple means. 

An invention which recommends itself to 
the attention of grocers is the patent of Mr. Addison 
M. Herman, of Newtonia, Mo., for an improved tilting 
barrel or bin. This improvement not only facilitates 
access to the contents of the barrel, but protects the 
contents against insects and dust. The barrel or bin is 
secured to bars which are mounted on pivots, the sock- 
ets of which arc provided with annular recesses to hold 
a liquid for preventing the passage of insects into the 
barrel. To the rear ends of the tilting bars are hinged 
links fastened to the cover of the barrel or bin, so that 
when the barrel is lipped forward the lid will be 
simultaneously raised, affording ready access to the 
contents of the barrel. 
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Graining and imitating woods, finely, rapidly, and 
easily. Stamp for catalogue. J. J. Callow, Cleveland, O. 

Helios, Blue Process, Paper; the best made; war- 
ranted. Sold at all stationers, or Eeuffel & Esser, New 
York. 

Fire Brick, Tile, and Clay Betorts, all shapes. Borgner 
& O'Brien, .U'f'rs, 23d St., above Race, Pbila., Pa. 

Peck's Patent Drop Press. See adv. page 76. 

Curtis Pressure Regulator and Steam Trap. See p. 78. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson. 64 Nassau street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

50,000 Emerson's Hand Book of Saws. New Edition. 
Free. Address Emerson, Smith & Co., Beaver Falls, Pa. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frtsbie'sad. p. 78. 

Gould & Eberhardt's Machinists' Tools. See ad v., p. 77. 

Barrel, Keg, Hogshead, Stave Mach'y. See ad., p. 78. 

For Mill Macb'y & Mill Furnishing, see illus. adv. p.76. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville. Pa. see p. 77. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, Send tor 
catalogue to Rowley & Hermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry &Mach. Co. ,430 Washington Ave.,Phil.Pa. 

Lightning Screw Plates, Labor-saving Tools, p. 78. 

Hollar's Safe and Lock Co., York, Pa., manufacturers 
of improved Fire and Burglar-proof Safes, Bank and 
Safe Deposit Vaults and Locks. See adv. p. 61. 

25" Lathes of the best design. Calvin Carr's Cornice 
Machinery. G. A. Ohl & Co., East Newark, N. J. 

Drop Forgings. Billings & Spencer Co. See adv., p. 45. 

The ide Automatic Engine, A. L. Ide, Springfield, III. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 35 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Engines, 10 to 50 horse power, complete, with govern- 
or, I' 450 to 1550. Satisfaction guaranteed. More than 
eight hundred in use. For circular address Heald & 
Morris (Drawer 127), Baldwinsville, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buflalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass, 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, 940. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Farley's Directories of the Metal Workers, Hardware 
Trade, and Mines of the United States. Price ts.00 
each. Farley, Paul & Baker, 530 Market Street, Phtla. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and 3d-hand Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N . H., & N. Y. city. 
ForPower & Economy, Alcott's Turbine, Mt.Holly, N. J. 
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Hammers a specialty. Forsaitb & Co., Manchester.N.H. 
Railway and Machine Shop Equipment. 
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121 Chambers and 103 Reade Streets, New York. 
"How to. Keep Boilers Clean." Book sent free by 
James F . HotcbkiSB, 84 John St. , New York. 

Wanted.— Patented articles or machinery to make 
and Introduce. Gaynor* Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 177 Com- 
merce St.. Newark, N. J. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St.,Chicago,lll. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Plctet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton . N. J. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of tbe Sci- 
entific American Supplement sent to them free. 
The supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co ... Publishers, New York. 

The Sweetland Chuck. See illus. adv., p. 46. 

Improved Skinner Portable Engines. Erie, Pa 

Catalogues free.— Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Snon, 35 Murray St., N. Y 

C. B. Rogers & Co.. Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 63. 
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NEW BOOKS AND PUBLICATIONS. 

Die Elektrkche Kraftubertragung 
(the Transmission op Power by Elec- 
tricity). Edward Japing. Wien, Pest, 
Leipzig: A. Hartleben, 1883. 236 pages. 
Various means have been devised for transmitting 
power, and the last is by the use of electricity. Mr. 
Eduard Japing has published a very interesting work, 
which is now before us, on the above subject. He first 
describes the natural and artificial powers adapted for 
operating the electric generators, the various kinds of 
machines for generating electricity, electromotors, 
their advantages and defects, the magneto-electric and 
dynamo-electric machines, and the relative costs offpro- 
during the current by means of machines, batteries, etc. 
The following chapters treat of the theory of convert- 
ing the current into work, the theoretical calculation 
in relation to transmitting power great distances, the 
thickness of the transmitting wire, the effect of coun- 
ter-currents, the effect of the number of revolutions of 
the armature, etc. The transmitting wires and cables, 
the insulation of the same, the division of the current, 
and the accumulators or storage batteries, especially 
those exhibited at Munich, are the subjects of the fol- 
lowing chapters. The last chapters are devoted to the 
losses sustained by transmitting power, examples of 
practical use of the electric transmission of power, and 
the relative cost of such transmission. This work 
constitutes the second volume of Hartleben's Electro- 
Technical Library. 

The Watchmaker's Hand Book. By 
Claudius Saunier. Translated and en- 
larged by Julien Tripplia and Edward 
Rigg. M.A. Illustrated by wood cuts 
and copper plates. Published by Julius 
Tripplin, and by A. Fischer, London. 
This handy sized volume contains much that may be 
useful to other workers in the metals besides those en- 
gaged in watch making. The treatment of cast steel, 
brass, copper, and bronze, the contrivance of appli- 
ances for their working, the choice, use, and care of 
tools, and many handy shop hints, make the usefulness 
of the manual extend beyond the particular branch of 
mechanical art for which it is especially designed. For 
the watch maker and the watch repairer, the directions 
are so minute and exact and the illustrations so fre- 
quent that the book must be valuable for reference to 
workmen and useful as an instructor.to apprentices and 
beginners. 



(3) J. M. B. writes: There is a difference Corset, cm. a. Barry 



of opinion here as to the power of two engines. One 
marine engine, 6 inches in its diameter, 6 inches 
stroke; one marine engine 6}^ inches in its diameter, 
8 inches stroke, 100 pounds steam. 28 inch two blade 
propeller. Which has the most power, and what is 
the difference, same number of revolutions? A. 6 
inches by 8 inches stroke has 20 per cent more power 
than 6J^ inches by 6 inches stroke. 

(4) M. S. R. writes: Having an old Grego- 
rian telescope, the brass tube of which is a little over 
5 inches in diameter, that in its present state is of no 
nse whatever, I would be glad if you could inform me 
in your Notes and Queries: 1. What should be the focal 
length of the plano-convex objective 5 inches diameter, 
in order to make a cheap achromatic telescope on the 
dialytic principle of about 5 feet focal length when 
finished? 2. What should be the focal length of the 
flint achromatizer? 3. Whether a single plano-concave 
will answer, or if a compound one, consisting of a 
plano-concave of flint and a plano-convex of crown 
glass, will be required? 4. Can the correction be made 
with an achromatizer of 2 inches in diameter; and lastly 
what should be the distance of the corrector from the 
objective? A. For your dialytic telescope, use a 
plano-convex lens Wi inches diameter, 28 in. focus 
for the object glass, of crown glass. A plano-con- 
cave lens 2% inches diameter, 21 inches focus, 
dense flint glass. Place the flint lens at about 13 
inches from the object glass, plane side toward the 
eye, and in a manner to allow of a small adjustment 
for final correction. The focus of the combination will 
be about 5 feet. 
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HINTS VO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

WBlUiBif mil KJqucillhat correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannoi be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at tlie 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



INDEX OF INVENTIONS 

For which Letters Patent or the United 
States were Granted 

July 24, 1883, 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Amalgamator, Davis & Stead 281,982 

Annunciator and Are alarm, electric. Van Ben- 

schoten & Johnson 282,016 

Anvil, O. Dimock 281,847 

Asbestus and articles or goods made therefrom, 

preparation of, J. B. Amyot 281,951 

Ashes, device for arresting dust from, VV. H. 

Graham 281,867 

Atomizer, B. F. Sutton 281.942 

Automatic gate, D. Herahberger 281,692 

Averaging machine, W. S. Auchincloss 281,953 

Bag, bale, and bundle tie, D. E. Ladd 281,704 

Bag fastener, C. A.Brobst 281,663 

Bale tie, A. Arnold 281.821 



281,659 

Corset clasp, C. F. Laufer 281,771 

Corset stay plate, J. A. Ray 281,792 

Cotton separator and cleaner, seed, W. O. Cole- 
man 281,671 

Coupling. See Car coupling. 

Cradle, W. H. Burgess 281,966 

Creamer, centrifugal, L. B. Nielsen 281,916 

Crimping forms, machine for the manufacture of, 

J. W. D. Fifleld 281.856 

Crushing and grinding machine, C. Eimplen 281.887 

Cultivator and seed planter, J. F, Hill 281,873 

Cultivator, sulky, J. C. Bay ley 281,957 

Cut-off valve, N. W. Williames 281,812 

Cutter. See Harvester cutter. Ice cutter. 

Damper regulator, indicator, and lock, B. O. Pohl. 281,726 

Desiccating machine. C. Kimplen 281,888 

Dies, etc., manufacture of metal, G. F. Champ. 

ney 281,970 

Disinfecting candle, T. Shaw 281,793 

Drawers, G. Wittman 281,816 

Dredging apparatus, S. Meinesz 281,905 

Dredging machine. Johnson & Johnsen 281,883 

Drier. See Clothes drier. Grain drier. 
Drill. See Bock drill. 

Driving bit, E. H. Oilman 281,991 

Educational apparatus, Lamberet &Billoud 281,770 

Egg carrier, C. W. Hunter 281.6% 

Electric call apparatus, C. S. Shlvler 281.931 

Electric circuits, automatic cut-out for, R. J. 

Sheehy 281,799 

Electric light regulator, B. J. Sheehy 281,800 

Electric machine, dynamo, E. A. Edwards 281,985 

Electric machine, dynamo and magneto, J. M. 

McMahan 281,904 

Electric switch, automatic. H. W. Spang 281,937 

Electrical conductors, system of laying subter- 
ranean, VV. H. Patterson 281,722 

Elevator. See Hay elevator. Hydraulic elevator. 
Elevator buckets to belts, attaching, Wittich & 

Strader 281,746 

End gate, wagon, Frazee & Culver 281,989 

Engine. See Rotary engine. Steam engine. 
Traction engine. 

Evaporator, J. A. Morrell.... 281,912 

Excavator and wrecker combined, N. J. Cuyle 281,844 

Feeding device, salt, J. Goldstein 281,993 

Feed gate, automatic, D. W. Marmon 281,707 

Feed water heater and purifier, W. S. McKinney. 281,775 

Feeder, boiler, Enowlton & Sage 281.702 

Fence post, metallic, D. B. Oliver 281,717 

Fence posts, machine for driving, H. & B. Dixon. 281,848 

Fertilizer, W. J. Courts 281,840 

Fertilizers, process of and apparatus for manu- 
facturing, P. Hogan 281.693 

Filing the teeth of rotary cutters, machine for, J. 

Berry 281,960 

Fire alarm and call bell system, electric, C. H. 

Frank . 281.680 

Firearms, recoil cushion for, H. G. Piffard 281,725 

Fire escape, O. R. Bowie ... 281,661 

Fire kindling substances, press for moulding, 

T.S.Rayner ... 281,923 

Fishing reel, G. H. Palmer 281,918 

Flood gate, A. L. Stout 281.941 

Floor clamp, E. Caywood 281.968 

... 281,706 



Baling press, K. VV. Bennet 281,959 

Baling press, R. W. Whitehurst 282,017 | Flower pot for artificial flowers, B Ltiwy 

Basket handle, McConnell & Chandler 281,900 Frame. See Quilting frame. Slate frame. Win- 
Bearing, anti-friction, H. G. Yates 281,950 dow screen frame. 

Bed, cot, C.T. Segar 281.930 j Fruit bleacher, R. E. Stone 281,940 

Bed, spring, S. Pariseault 281,789 Fruit press, H. H. Brown 281,830 

■ » uiiuel. A. u. r imi '.T. . ' " Ml. ' BH 



(1) O. W. R. asks: What would be the 
weight of a body on the surface of the sun as com- 
pared with its weight on the surface of the earth? Sci- 
entists seem to vary largely in their estimates. Proctor 
says a letter weighing half an ounce on the earth 
would weigh about four tons on the sun, which is about 
in proportion to the mass of the sun as compared with 
the earth, taking into consideration the fact that the 
specific gravity of our luminary is only one-half that of 
the earth. Other writers place the weight of a body at 
the sun as only about 27 times as great as on the earth. 
Which is right? A. The sun's mass is about 354936 
times that of the earth, and its radius is about 111-8 
times that of the earth. Hence the difference of the 
masses divided by the square of the difference in their 
radii equals the difference in gravity at their surfaces, 
for the difference in gravity is inversely as the square 

of the radius. Thus 354-936 

=279; or a body at 

111-8" 
the sun's surfaces would weigh 27'9 times more than at 
the earth's surface, under the same conditions. But a 
body that is solid at the surface of the earlh would be 
vaporized by the intense heat at the sun's surface, and 
its condition in regardto gravitating influence might be 
materially changed. We think that it would be some- 
what less than the above figures. We think the quota- 
tion from Proctor an error, as he does not hold that 
view in his latest work. 

(2) E. P. — The following is recommended 
as a good mucilage for labels: Marcerate 5 parts of 
good glue in 18 to 20 parts of water for a day, and to 
the liquid add 9 parts of rock candy and 3 parts of gum 
arabic. The mixture can be brushed upon paper while 
lukewarm; it keeps well, does not stick together, and 
when moistened adheres firmly to bottles. For the 
labels of soda or seltzer water bottles it is well to pre- 
pare a paste of good rye flour and glue, to which lin- 
seed oil, varnish, and turpentine have been added in the 
proportion of half an ounce of each to the pound. 
labels prepared in the latter way do not fall off in 
damp cellars. 
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and venting, P. Brady 281,963 

Bell, J. F. Wollensak 281,747 

Belt fastening, E. Maynz 281,708 

Bit. See Driving bit. 

Bit stock, W. L. Parmelee 281,920 

Bleachlngpalmoil.etc, B. T. Babbitt 281,823 

Blower, steam, W. McClave 281,774 

Boiler explosions, apparatus to prevent, L. Sim- 
kins 281,803 

Boot cleaner, M. Lesser 281,893 

Boot or shoe x G. C. Buch 281,664 

Boots and shoes, marrafactTrr©-ofrE~Masnz-™ AJti J!81,709 

Boring machine, F. F. & H. F.Hartwich 28l3?r 

Boring tool, metal, J. M. Hanscom 281,687 

Bottle case, J. Davis 281,845 

Box. See Service box. 

Brake for winding or hoisting engines, W. C. 

Waters 281,810 

Breech loader, W.Gardner 281,862 

Bridges and elevated railway structures, safety 

devicefor, J. W. Young 282,024 

Buckle and loop, harness, L. Hartson 281,870 

Button fastener, R. J. Gilmore *. .. 281,992 

Button fastener, J. H. McClure 281,899 

Cabinet for type-writers and sewing machines, 

W. Horrocks 281,765 

Cable ways, grip for endless, L.J. Wing 281,815 

Can filling machine, M. Jensen 281,767 

Car coupling, N. J.Cheeney 281,974 

Car; coupling, R. H. Dowling 281.983 

Car coupling, vv. McConway 281,901 

Car coupling, F.Miller 282,779 

Car coupling, J. O'Connor 282,009 

Car coupling, F. Sloat 281,935 

Car electrical circuit coupler, railway, P. C. 

Rtcketts 281,730 

Car heating apparatus, I. Shirpser 281,801 

Car starter, W. B. Cleveland 281,975 

Carriage, child's, G. W. Bryan 281.832 

Carriage gearing, A. S. Carleton 281 .667 

Carriage tops, Jointed brace for, B. Taylor 281,944 

Carrier. See Egg carrier. 
Case. See Bottle case. 

Cement compound, W. J. Budington 281,965 

Chain, ornamental. J. Etzensperger 281.853 

Chain, ornamental, F. Fontneau 281,988 

Chain link, drive, A. S. Held 281,995 

Chair. See Recumbent chair. 

Chart, dress. L. A. Call 281.666 

Check, baggage, C. Sears 281.733 

Check book, N. A. Gibbs 281.682 

Chuck, drill, I. G'. Todd 282,015 

Churn, H. W. Merritt 281,906 

Clamp. See Floor clamp. 

Clasp. See Corset clasp. 

Cleaner. See Boot cleaner. Coal cleaner. 

Clipping machine, horse, R. K. Carpenter 281,668 

Clothes drier, O. F. Smith 281.734 

Clothes wringer, O. P. Gould 281,866 

Clutch, friction, D. R. Kinyon 281,700 

Coal cleaner. Snyder & Morse 281,735 

Compass and apparatus for reading Its indica- 
tions, clinometer, E. F. Macgeorge 281.772 

Condenser, F. A. Wilmans 282,020 

Condenser, surface, A. W . Robertson 281,927 

Confection, J. S. Dunham 281.849 

Copyholder, A.Gerard 281,759 

Copyingbook, manifold, J. R. Carter(r).. 10.359 

Corn sheller, J. R. Hamilton 281,1 



Fur garment, W. Keller 281,886 

Furnace. See Glass furnace. Ore roasting fur- 
nace. 
Furnace for manufacturing iron and steel, J. 

Henderson 281,764 

Gas producer, J. Zellweger 282,025 

Gate. See Automatic gate. End gate. Feed 
gate. Flood gate. Sliding gate. 

Gate.J.Zook 282,026 

Gear cutting machine, C. B. Albro 281,820 

Gear wheels, machine for cutting teeth of metal- 
lic, C. E. A lbro. . „ , -*-. 281,819 



"Generator. See Steam generator. 

Glass furnace, E. Jones.... 281,697 

Glasspress, vv. M. Wallace 281,740 

Glassware, J. Locke 282,002 

Glove fastener. D,T. Chambers 281,969 

Grain separator and grader, P. Van Gelder 282,808 

Grain drier, J. C. Slaughter 282,013 

Grate and lining, C. T. Barnes 281,658 

Grinding mill. E. H. & C. Morgan 281,911 

Grinding mill, V. Wilson 281,814 

Guard. See Keyhole guard. Saw guard. 

Hair rooter, knitter, and hackle, M. Campbell 281,834 

Halter, R. H. Armstrong 281,952 

Hammer and box opening and scraping device, 

combined. J. J. Wylie 281,818 

Handle. See Basket handle. 

Handle hooks, machine for forming tub, J. H. 

Dunbar 281,984 

Harness, E.P.Thornton 283,738 

Harness breast chain, W. Rudolph, Sr 282,011 

Harrow, A. C. Evans 281,755 

Harvester cutter, L F. Bassford 281,956 

Harvesting machine, grain, C. Whitney 281,811 

Hay elevator and carrier, M. Stentz 281.736 

Hay press, portable, G. W. Freeman 281,990 

Hay rake, A. W. Taylor 281,943 

Haystacker, W. Louden 282,003 

Headlight, locomotive. A. H. Handlan, Jr 281,869 

Heel trimming machine, H. A. Henderson 281,691 

Hinge, D. McCurdy 282,004 

Hoe, spring, J. S. Heath 281,874 

Holder. See Copy holder. Necktie holder. Pho- 
tographic plate holder. 

Hone, knife, T. Williams 281,744 

Hook. See Tug hook. 

Hook for hats, etc., F. Young 282,023 

Hoop dressing machine, N. P. Stevens 281,737 

Horse detacher, O. T. Jones ... 281,860 

Horse detacher, C. J. Spindle 281,938 

Horseshoe, E. 4 V. D. Simar 281.932 

Hydraulic elevator, W. H. Mllliken 281,781 

Ice cream, etc., non-heat conducting package for, 

J.H. Empson 281,851 



Ice cutter and harvester, C. B. Church. 



Ivory, method of and apparatus for bleaching, J. 

■ Miller 271,780 

Jack. See Last jack. 
Joint. See Universal 1oint. 

Joint fastener, R.w. Ferguson 281,854 

Kettle, lamp, W. Pountney 2B1.791 

Keyhole guard, J. P. Wilkinson 282,018 

Key seat milling machine, Buchbinder & Vogt... 281,833 

Knife cleaning machine, W. H. D. Jones 281.885 

Knob attachment. .1. Kirby, Jr 281.701 

Ladder, adjustable, N. Coons 281,917 

Ladder, extension, C. Frizell 281,681 

Ladder, extension, J. Spangler 281,805 

Lamp, W. L. Ewing 281,618 

Lamp, W. Newman 281,716 

Lamp burner, w. w. Eastman 281,674 

Lamp, electric arc, N. S. Keith 281,698 

Lamp, electric arc, J. Lea 281.891 

Lamp fixture, extension. Parker & Griswold 282,028 

Lamp lid, miner's. Deeds & Mack 281,846 

Lamp, night, T. Bergmann 281,825 

Lantern, A. J. Sawyer et al 281,797 

Last jack, G. M. Wells 281,742 

Leather skiving machine, W. W. Currier 281,979 

Leather washer. T. Gingras 281,760 

Lemonade shaker, W. M. Reed 2S1,9«5 

Life-preserver, E. Bauer 281,824 

Life-raft, E. A. Hayes 281,689 

Light. See Headlight. 

Lightning arrester for electric wires, W. R. Pat- 
terson 281,723 

Lock. See Seal lock. 

Lock, J. S. Aydelott 281,822 

Lock.t'.W. Mix 281,713 

Locket, C. R. Harris 281.688 

Locomotive ash pan, C. F. Smith 281,936 

Lubricator, J. Kelly 281,699 

Mailing packet, C. H. Leonard 281,892 

Match boxes, machine for making, Beecher & 

Elliott 281,958 

Match splint machine, G. H. Millen 281,778 

Matches, frame for dipping, G. H. Milieu 281,777 

Matches from the dipping frame, etc., machine 

for transferring, G. H. Millen 281,776. 

Measuring machine, skin, C. G. Winter 281,745 

Mechanical movement. J. Cochran, Jr 281,976 

Mechanical movement, Crompton & Wyman 281,842. 

Mechanical movement, Parsons & Borchardt 281,720 

Mechanical movement. O. F. Stedman 281,939 

Metal boxes machine for manufacturing, Dauctae 

& Deniaud 281,980 

Mill. See Grinding mill. Rolling mill. 

Moulding machine, H. Reynolds 281,926 

Mortising machine, H. Feyh 281,855 

Motive power, Seebach & Bettschen 281,929 

Motor. See Rotary motor. 

Motor, J. R. Ford 281,858 

Mowing and reaping machine, L. M. Hawes 281,872 

Musical instrument key board, M .H . McChesney. 281,898 
Musical instruments, mechanical key board at- 
tachment for, W.Thorpe : 281,947 

Necktie holder, D. E. Ladd 281,703 

Needle blanks, machine for feeding, J. Berry 281,961 

Oar and oar lock, S. S. Hazeland 281,873 

Ordnance, breech-loading, T. Nordenfelt 282.008 

Ore reducing and separating machine, C. E. 

Moore 281,782 

Ore roasting furnace, J. M. Thompson 281,945 

Pantaloon garment, C. C, Pearson 281,790 

Paper feeding machine, sheet, R.J.Stuart 282,014 

Pawl and ratc het mechanism. J. Braun. 281,662 

Pen, stylBSTaphlc, J. McKenzle 281,808 

Pen support and hand rest, L. D. Heller... 281,876 

Pens, apparatus for supply of ink to, Hughes & 

Carwardine 281,998 

Perambulator, T. F. Simmons 281,933 

Perambulators, canopy top for, Eichling &FltCh. . 281,675 

Photographic plate holder. E. L. Bergstresser 281.660 

Pianos, stringing, J. P. Richardson 281,794 

Picture exhibitor, revolving, A Nelson 281.914 

Pill coatlngmachine, G. F. Chappell 281,973 

Planter checkrow attachment, corn, Rnn&tatler 

fcMarlay 282,012 

Planter check row attachment, seed, C. P. Parker 281,919 

PlanterrcOTnTTTTB. Davis 281,981 

Planter, corn, A. C. Evans 381,756 

Planter, seed, N. Evinger 281.677 

Plow jointer, D. Woodward 281,817 

Poke, animal, J. E. Hunter 281,881 

Post. See Fence post. 

Pot. See Flower pot. 

Power. See Motive power. 

Press. See Baling press. Fruit press. Glass 

press. Hay press. 
Printing press gripper mechanism. J. T. Hawkins. 281.763 

Propeller for steam vessels, M. S. Nelsson 281.915 

Pulley.W.F. Boysen 281.828 

Pulley, W. 1 1. Carrutbers 281,669 

Pump, W. H. & C. A. Holcombe 281,695 

Punch, ticket, W. H. Campbell -: 281,835 

Quilting frame, R. B. Bledsoe 281,826 

Quilting machine, L. Schultz 281,732 

Quoit, H. F. Mann 281.77S 

Radiator,'!'. McAvity, Jr 281,897 

Railway, electric, F. B. Crocker etal 281.672 

Railway pneumatic switch and electric indicator, , 

C.A.Cooper 281.839 

Railwaytie, A. R. Spaulding 281,806 

Railway.traction.W.B.Reaney ,...281,724 

Rake. See Hay rake. 

Ram, Hydraulic. G. Yellott 281,749 

Recumbent chair, E. E. Peck 281,724 

Reel. See Fishing reel. 

Refrigerating apparatus, J, Reid 281,793 

Refrigerator and beer cooler, M. llohl 281,879 

Regulator. See Damper regulator. Electric 
light regulator. 

Road making machine, F. M. Moulton 281,715 

Rock drill, VV. H.Randall 281,922 

Rock drilling machine, Parsons & Borchardt 281,719 

Rock drilling machine, hand. Parsons & Bor- 
chardt 281,718 

Rolling mill, A. Crandell 281,978 

Rotary engine, O. H. Robinson 281,796 

Rotorymotor, A. Klssam... 282,001 

Rubber waste, separating foreign substances from 

India, A. W. Kent 281.769 



281,751 Sash fastener, M. Judd 2817 



Ice harvester, C. B. Church 281,752 

Ice shavingmachine, M. Gonzales 281,686 

Indicator. See Temperature Indicator. Station 

indicator. 
Inlaid metal work for jewelry, etc., J. Rothschild. 281,9*^8 

Insulated electric conductor, A. A. Cowles 281,841 

Insulated electric conductors, manufacture of, J. 

F.Gilpin 281,864 

Insulating compound for electrical conductors 
and apparatus for compounding and applying 

the same. J. B.Hyde ... 281,999 

Iron high in carbon and low In silicon, manufac- 
ture of cast, J. Reese 281,729 

Corn sheller. J. S. Pursley 881,921 ' Iron, treating, G. Nellson 281,784 



Sash fastener, McCloskey & Coleman 282.005 

Sash fastener, A. Montant 281,714 

Saw frame, buck, W. Clemson 281 .8.37 

Saw guard, T. P. Heinemann 281.690 

Sawmill head block, H. R. Barnhurst 281,710 

Sawmill head block facing, A. F. Griswold 281,762 

Scale, weighing, W. G. Collier 281,753 

Scraper, ditch and road, J. W. Hedges etal 281,875 

Scraper, sulky. P. Englehart 281,986 

Screw, wood, I. F. Brown 281,831 

Seal, car, F. G. Glllmore 281,868 

Seal lock, VV. H. Williams 282,019 

Seed huller, cotton, P. McDermott 281,902 

Separator. See Cotton separator. 
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Service box, east lead, E. W. Meyer 281,712 

Sheet delivery apparatus, L. C. Crowell — 281,754 

Sheet metal vessel handles, attachment of, E. 

Mouhot 282,007 

Sheller. See Corn sheller. 

Shoe, Toll & Weber 281,739 

Shoe fastener, F. J. Mix , 281.909 

Shutter worker, A . C. Wyckoff 281,748 

Silk and thread polishing machine, W. R. Land- 
fear 281,705 

Slate frame. C. Nelson 281,785. 281,786 

Slate frames, machine for forming muffling strips 

for.C, Nelson 281,787 

Sliding gate, S.J.Miller 281,! 

Snap, harness, L. PlaBg 281,857 

Snow plow, w. H. 11. Baker 231,954 

Soap, W. H. Townsend 281.807 

Spark arrester. R. M. Howling 281,766 

Speculum and dilator, N. S. Ilubbell 281.880 

Spring. See Vehicle spring. 

Square, C. W. Green 281,761 

Station indicator. A. B. Gill , 281,684 

Steam boiler and furnace, .A. C, Engert 281,852 

Steam boiler, vertical. J, A. Langdon 281,890 

Steam engine, F. D. Cummer 281,843 

Steam engine. J. Walrath 281,809 

Steam generator, sectional, W. P. Thompson. . . . 281.946 

Stereoscope, II. C. White 281,748 

Stirrup for riding saddles, P. Ganzhorn 281,861 

Stone and ore crushers, movable Jaw for,'D. Bren- 

nan. Jr.... 281,829 

Stool, piano, J. Emerson 281.676 

Stopper. See Tube stopper. 

Stove, gas, E. E. Gold 281,685 

Stove, heating, C. L. Bidgway 281,795 

stove, oil or vapor, R. 8. Oliver 281,917 

stove pipe thimble, M. McGuire 281,710 

Stoveshelf, J. H'enzel 281.949 

Target, flying. D. A. Johnson 282,000 

Tele-thermoscope. electric, w. S. Johnson... 281,884 

Telegraph, automatic printing, F. Ostrogovich.... 281,788 
Telaphone exchanges, spring jack switch for, J. C. 

Warner.... 281.741 

Telephone lines. transmitting apparatus for, T. D. 

Lockwood .... 281.895 

Temperature indicator, electric, R. Hewitt, Jr 281.877 

Thill coupling, Wood & Taylor 283.021 

Thrashing machine tooth, M. L. Horner 282,027 

Tie. See Bag. bale, and bundle tie Bale tie. 

Railway tie. 

Tile machine, C.J. Merrill 281,711 

Toasting bread and broiling meats, etc., apparatus 

for, M.S.Gibson 281,683 

Tobacco moulds or shapes, composition of matter 

; for greasing plug, 1. H. Huddleston 281,997 

Toothpick package, G. R. Schimmel 281.731 

Toy.A.Vick 281,948 

Toy velocipede, H. S. Lockwood 281,894 

Traction engine. A. O. Willson 281,818 

Traction wheel, F.E. Young 282,022 

Trunk,J. A. Ball 281,955 

Tube stopper, D. J. Morgan 282,006 

Tug hook, harness, J. E. Evans 281,987 

Umbrella. Bollock & Mayer 281.827 

Underground wires, etc., carrier for, T. A.-B. Put- 

• nam 282,010 

Universal Joint, R. Edmonds 281,850 

Valve balance, J. 1 1. Miller 281.907 

Valve, steam actuated. G. Clarke 281,836 

Valve, steam engine, G. H.Burley 281.665 

Vegetable and fruit drym* tipparatus, F. Copt... 281,838 

Vehicle J>Toi>eU6# bjgelpi^jpitjjja:. F9X... . . .'.'. 281,859 

Vehicle. 'aide bar,!". G. Mippus 281,962 

Vehicle spring. G. F. Putnam 281,728 

Vehicle spring, Sliter & Bazzett 281,934 

Vehicle, two-wheeled, Chandler & Williams, 

281,971, 281,972 

Vehicle, two-wheeled. L. Christy 281,670 

Vehicle, two-wheeled, L. Green 281.994 

Vehicle, two-wheeled, P. A Maus 281896 

Vehicle, two-wheeled, C. M. Murch 281,783 

Velocipede peilal, J. Knous 281.889 

Vent for beer barrels, G. Hopf 281,694 

Wagon, J. Moses 281,913 

Wall decoration, H. Fechteler 281,679 

Washer. See Lea therwagher. 

Washing machine, J . T . ■ urn. ..*• -. 281.996 

Washing machine, A. L. Johnson ... 281,882 

Watch and timepiece movement, full plate, F. 

Fitt ... 281,758 

Watch escapement, detach able, F. Fitt 281,757 

Watchmaker's tool, A. W. Bush 281,967 

Weather strip. J. shoemaker 281,802 

Wheel. See Traction wheel. Wheelbarrow 

wheel. 

Wheelbarrow wheel, L.H.Goodwin 281,865 

Windlass, Moore & Heaberlin 281,910 

Window screen frame, E. J. Brent 281.964 

Wire fabric and makingthe same, J. Simonson... . 281,804 

Wire stretcher, G. S.J>ean 281.673 

Wood tiller. R. Parke 281,721 

Wringer. See Clothes wringer. 



DESIGNS. 

Carpet, F. Alien 14,110to 

Carpet' A. L. Halliday 

Carpet, T. E.Meagher 

Carpet, T. Onslow 

Carpet, G. W. Pugh. 

Carpet, S. Smith 14,180, 

Glass articles, cut, G. E. Hatch 

Mat, E. E. &O. H. Widdifleld 

Mirror or picture frame, F. G. Newell 

Oilcloth, floor, C.T. & V.E.Meyer 14,120 to 

Piano case, square, A. Kaucher 

Picture frame and easel. W. H. Brownell 

Ruffling or collarette. H. Rosenthal 

Spoon orf ork h andle, T. J. Pairpoint 

Upholstery, two-ply, A. Moniot 

Ventilator or airgrate, W. W. Drummond 



TRADE MARKS. 

Alum, concentrated, Harrison Brothers & Co 

Beverage containing acid phosphates, W. C. Mil- 
burn 

Hitters, T. S. Foote 

Bitters, tonic, J. Boyd 

Cabs. D. P. Nichols & Co 

Canned fruits and vegetables, Reid, Murdoch & 
Fischer 

Cigars, Lozano. Pendas fr Co 

Cologne water, essential oils, extracts, essences, 
tonics, and articles of this class, West India 
Manufacturing Company »... 

Flour, Joseph & Anderson 10.455. 

Medicinal compound for the cure of scrofula and 
the like, diseases, H.R. Stevenson ...-'.. 

Oars, sweeps, sculls, and handspikes. New York 
Hoat Oar Company 

Paint, Are and waterproof, H. B. Howe 



14,114 
14,116 
14.119 
14,124 
14,128 
U131 
14,117 
14,133 
14,126 
14123 
14,118 
14.115 
14,129 
14,127 
14,125 
14,132 



10,466 

10,458 
10,452 
10,450 
19,459 

10.465 
10,457 



10.463 
10,456 



10,467 
10,461 



Pills, Elnain & Co 10,451 

Steel, bar, plate, and various other kinds of. S. 

Osborn&Co 10,460 

Tobacco, all kinds of chewing and smoking. Garr 

Bros 10.453 

Tobacco, all manufactured, Spaulding & .Merrick.. 10.462 
Tobacco, cigars, and cigarettes, fine-cut chewing. 

plug, and smoking. R. Hamilton 10.464 

Tobacco, tine-cut, plug, and smoking, R. Hamilton 10,454 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
Issued since 18611. will be furnished from this office for 25 
cents. .In ordering please state the number and date 
of the patent desired, and remit to .Munn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted .prior to 18661 but at increased cost, as the 
specifications, not being printed, must he copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 



SterrtiiamfBtiS. 



Inside Page, each insertion - - - 7. > cents a line. 
Bacli l'age. each inset-lion - - - $ 1 .1)0 it line. 

(About eight words to a line. 1 
Engravings may. head adver.tlsem.mts at tJw same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication oMce as early 
as Thursday morning to apvear in next issue. 



R0LLST0NE VARIETY LATHE. 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers ; 
Band Saws ; Wardwell's 
Patent Sa/w Bench Dowel 
Machine; Chair Machine- 
ry; Boiler Machines, etc. 
Also larae Stock of Second 
hand Machinery always on 
hand. Send for catalogue, 

and state just what you want, to Rollstonb Machine 

Co., 48 Water St., Fitchburg, Mass. 




."■"if 1 'Urci A SPECIALTY Lla, -~ n 
p. JOHN GREENWOOD &00- 

ROCHESTER N.Y. 



THE PHOTOGRAPHIC GUN.— BY E. J. 

Morey. Description of a new apparatus in the form of 
a gun, designed to take instantaneous photographs of 
animals in motion. With five figures. Contained in Sci- 
entific American Supplement, No. 336. Price 10 
cents. To be had at this office and from all newsdealers. 




WOOD, TABER & MORSE, 

Eaton, Madison Co., N. Y., 

MANUFACTURERS OF 

Portable and Agricultural 
Steam Engines 

Of the HIGHEST STANDARD, in every respect, of 

materials and workmanship. Were pioneers 

in the manufacture of 

Practically Portable Steam Engines, 

And with determined pjlicy to build only the best ma- 
OHiNERTfrom the best materials, and in the best 
mannlr op Construction, and with continued im- 
provements, have attained the highest standard in 
excellence of workmanship, simplicity of design, and 
capacity of power. For a quarter of a century nave 
maintained their manufacture, the 

Standard Portable and Agricultural Engines 

of the world. Descriptive Circulars sent on application. 
Mention this paper. 



>^c. CO E BRASS MFG. co A 

gRASs T03RINGT0N.— CONN. \js/IRE:' 



COPPER 



MATERIALS FOR METALLIC. AND 



i IN sheets.^MoMtion a spe,c"- l ' 



*•<■ BLANKS 



T about 1 c hang" °g MANUFACTURERS 
their location, and o f those who are seeking a place 
in which to establish themselves, is invited to the 
city of POUGHKEEPSIE, on the Hudson River,midway 
between New York and Albany. 

POUGHKEEPSIE OFFERS 

A plentiful supply of good and wholesome water at 
low rates. 

A complete system of sewers. 

Convenient access to the great market of America. 

Cheap freights by rail and water. 

Cheap living, which insures labor at reasonable 
wages. 

An attractive and healthy place of residence. 

Address "Association for the Promotion of 
Useful Manufactures." 

JOHN I. PLATT, President. 



$72 



A WEEK, $12 adayathomeeasily made. Costly 
Outfit free. Address True & Co., Augusta, Me. 




ESTABLISHED 1844. 



EHGIHEER "ATO^IWACHINIST. 

Flax, Hemp, Jute, Hope, Oakum, and Bagging Machinery, Steam Engines, Boilers, 
etc. Sole agent for Mayher's New Patent Acme Steam Engine and Force Pump 
combined. A lso owner and exclusive manufacturer Of 

The New Baxter Patent Portable Steam Engine. 



These engines are admirably adapted to all kinds of light power for driving 
printing presses, pumping water, sawing wood, grinding coffee, ginning cotton, 
<■ and all kinds of agricultural and mechanical purposes, and are furnished at the 



printing presses, pumping wal 
and all kinds of ag"' "' - % ~ 
following low prices 

1 Horse Power, $150. 
1J4 Horse Power, 190. 

2 Horse Power, 245. 
Send for descriptive clrcul r. Addres 

J. C. TODD, Paterson, N. J., 
Or No. 1 7 Barclay St., New York. 



8 Horse Pow-er, $290. 

4 Horse Power, 850. 

5 Horse Power, 420. 



Valuable U. S. Patent for Mixin? and Crashing 

Machine in great demand among Chemists, Grocers, 
Drysalters, etc., etc., to be disposed. Address 

P. H. BRA CHER & go., Wincanton, England. 





Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
Coi'desman & Karan Co., 

Cincinnati, O.. U. S. A. 
Full assortment of Perin Saw Blades. 




WATCHMAKERS. 

Before buying, see the Whitcomb Lathe and the Web- 
ster .Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 



30 to 3O0 Horse Power. 

Send for Illustrated Circular and Reference List. 

STATE THE HORSE POWER REQUIRED, 

AND 

ASK OUR PRICES! 

Especially adapted to Direct Connection to Shafting] | 

and Machineryjand as a Relay to Deficient 

Water Power. 

THE WESTINGHQUSE MACHINE CO., 

PITTSBURG, PA. 

Address, if more f 94 Libf rty St., New York, 
convenient, our < 14 South Canal St., Chicago, 
Branch Offices: ( 401 Elm St., Dallas, Texas. 




DIES AHDOTHERTDPLg , 

SHEET METAL GOODS, 

d«op renown. *cT 
'Stiles ft Parker Press Co,* 



NEW TELEPHONE! 

For Private Lines. Latest, best; always reliable. 
Works two miles on steel cable wire. Illustrated Circu- 
lars free. Holcomb & Co., Atwater Place, Cleveland, O. 




UPRIGHT 

DRILLS 

ALL SIZES. 

BORING 

-AND 

TURNING 
MILLS, 

48 and 72 inch 
swing. 

H. BICKFORD 

Cincinnati, Ohio. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the inventionieecribed in LettersPatent. issued to Eli W. Blake. June 15th. 1858, togeth- 
er with New ant) VaWtaBT-e Imphotkmk xts, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. I*. Marsden M\ Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Clabe Crashers in this country and England. 

FARREI, FOUNDRY AND MACHINE CO.. Manufrs., Ansonin., Conn. 
COPEL.AND & BACON, Agents, New York. 




CONTINENTAL WORKS, BROOKLYN, N. Y. 

DUC'S MECHANICiL ATOMIZER OR PULVERIZER, 

For reducing to an impalpable powder all kinds Of hard and brittle substances, such as 
QUARTZ, EMERY, CORUNDUM, GOLD AHD SILVER ORES, BARYTES. COAL, PHOS- 
PHATE ROCK, etc. It is simple and not liable to. get out of order, revolving shell being 
constructed of Siemens-Martin steel* and all parts mechanical in design and of first-class 
construction. Weight. 5,500 lb.; heaviest piece, 1,600 lb. It will pulverize 7 Til 10 TONS 
IN TEN HOURS with 90 H. P. For circulars and full particulars, apply to or address 

THOS. F. ROWLAND, Sole Mannf 'r, Brooklyn. N. V. 



' ©incite/ Ofiio.Xl-S-rV, 

\j/ood Wb^KifiG/VAGHineg/ ~ 

€(m$ruciri$r rieorly-ooo different" .' 
foots for^rsen.a^,WavyY ar ^-S'.e ur S1iO_p - j, \ 
i Bri&ge Vort^j, Saw ar\5 *pf'ururuj/'\itT.y, 
Door, Sas£ .Jurn i t'u re, "piano 7. 0^aq_ 



"pfemiac/, /"XOfaiiv-j, 
.-.-:■■ *\ 



■^pofisftiru). t?C5 of <t\m 
•f\icjf\esf ..stimicncl of 



SIBLEY & 

South Bend. 



WARE, 

Indiana. 



SPECIALTIES: 

1 9£ INCH DRILL PRESSES, 

WHEEL OR LEVER FEED, 

AND GEAR CUTTING. 

PRICES REASONABLE. 



STRAIGHT LINE ENGINE co.-sYRACusE.NiY. 

STRICTLY FIRST CLASS AUTOMATIC ENGINE'QF- . 
, FROM TEN TO SIXTY HORSEPOWER!.. 



NEW HAVEN MANUFACTURING CO. 
NEW HAVEN. CONN., 

Manufacturers of Iron Working 

MACHINE TOOLS 

Lathes, Plamrs, Drills, Shapers elf. 

ILLUSTRATED CATALOGUE ON APPLICATION. 




FOR SA.LH 

An 18x36 WR.IMHT AUTOMATIC ENGINE, in 

good order. Address the 

CUMMER ENGINE CO., Cleveland. Ohio. 



THOUGHTS ON CHEMICAL AFFINITY. 

—By Charles Morris. An interesting discussion of the 
attributes and combining properties of the molecules of 
matter. Contained in Scientific Amkhkan Sitplk- 
m KNT, No. 347. Price 10 cents. To be had at this office 
and from all newsdealers. 



ftR 4-tl ^tOnPSrday at home. Samples worth S5free. 
$*J IV V&U Address Stimson & Co., Portland, Me. 




^-iFIRE —AND— VERMIN-*-*- 

PROOF 

Sample and Circular Free by mail. 
U.S. MINERAL WOOL CO., 22 Courtlandt St, Ii V. 



T^C ENC'NeWANTED 

in good wafting order, cylinders double 5 or 8 in., 'or sin- 
gle 10 or ifET AddressTtTG, P. O. Box 773, New York. 



iLCIL WORKS- 



-^ LETTERS 

Steel 



: *f Steel Dies &c"\ 
.iooMasSAUST.NX" 



AGENTS WANTEI>.-*20 a daycan easily be made 
selling Dunham's Patent Combination Tag and Envelope 
to Merchants and Shippers." Illustrated on page 82, this 
number. For particulars iind terms, address 
JOSEPH T.DUNHAM & CO., Pier 24,N. R.,New York. 



G. A. GRAY, Jr. & CO., 

Iron and Brass Working 
MACHINERY, 

42 EAST 811 STBEET, CINCINNATI, OHIO, 



" MANUFACTURERS OF 

MACHINISTS tools. 

,' WILLI AM SPORT PA - 
[PLANERS A SPECIALTY. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific Ami rican, continue t,o ex- 
amine Improvements, and to act as Solicitorsof Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have vnequaUd facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mniin & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels. Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights. 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Saie of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 

Patent Laws, showing the cost and method of securing 

patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

261 Broadway, New York. 

BRANCH OFFICE - Corner of F and 7th Streets, 
Washington. D. C. 



© 1883 SCIENTIFIC AMERICAN, INC 
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NEW PARLOR ORGAN ONLY $35.00 

Including Stool-Book, and Music, providing order is given and remittance made within seven days fro* 
paper. REGULAR PRICE, •65,00, without Stool, Book, and Music The PARIS, JLONi^N, a 
OUGAN is built expressly to supply every household throughout civilization with organs at popular 
prices. It is handsomely built, for tho Parlor, Lodge, Church, or Sabbath School, and is an ornament 10: 
the parlor of the millionaire, workingman, or the far away Western farmers, <&& BRIEF DESCRIPTION 
New Style. No. 700, Height, 69 inches ; Length, 41 inches ; Depth. 23 inches ; Weight, boxed, about 325 lbs. 

FIFTEEN (15) USEFUL STOPS, NAMELY: 

1. Powerful BOX SUB-BASS. " 

2. Double OCTAVE COUPLER 

tower of the Organ; 



SIX (6) YEARS. 



3 



which doubles the 

Couples Octaves Right and Left. 

VOIX CELESTE, 
Opens set Three Octavo Reeds, (riving very 
charming, sweet, melodious tone. 

FRENCH HORN, 

Imitates a full orchestra and Brass Band. 



e. 



8QAYA p UA MT7 9 Piccolo, 10 .ASoUan. ±x -_,. 
. OAAArauaEif Clarabetla, w Grand Ore 



5. BIAPASON. 

Opens five full Octaves new and original 
"Paris" Reeds. 
I9ULCIANA. 

Powerful Five Octaves Golden Reeds 
thrown open by this Stop. Tone, "London" 
Style. 

7. VOX HUMANA. 

Tremulant. Which imitates by a FAN 
WHEEL the human voice. 
1 Clarionet, 12 Cello. 13 Vox Jubilante, 14 
. ,. )rgan Knee Stop. The last eight sfcopsare 

operated in direct conjunction with above seven, Dringing forth, at command of the 

fierformer, most charming music, with beautiful orchestral effect, from a mere whisper, as 
t were, to a grand burst of harmony. Its THUNMCitlNG lOMES, while using the full 
Organ, mustbe heard to be appreciated. 

this original Cabinet Organ contains FIVE SETS GOLDEN TONGUE KEEUS as, 
follows: 1st, Five (5) Octave Set Diapason or Paris Reeds. 2nd,Five (5) full Set Duiciana 
Reeds toned "London" style. 3rd, sweet Voix Celeste Reedsof Threefull Octaves. 4th, One 
(l)Fuli Octave Powerful Manual Boxed Sub-Bass Reeds. 6th, Two (2) Octaves or one 
each of Piccolo and Saxaphone Reeds combined. The above Five Sets of Reeds are entirely 
original and are covered by Patents obtained at the UN ITEM STATES PATENT 
OFFICE. This beautiful Pianoforte Upright Parlor or Cabinet Organ contains Five Full 
Octaves, One Mamjal or Key Board. Handsome Walnut Case, Receptacle for Book and 
Sheet Music, LampStands, Handles, Rollers, Treble Upright Bellows immense power, Steel 
Springs, &c. Right Knee Swell, also Left Grand Organ Knee Swell, by which the full power 
of this Organ may be obtained at pleasure by use or the knee without removing the hani' 
from the Keyboard. 

A MID-SUMMER OFFER.— I desire evey home within the reach of civilization to 
possess one of my matchless Organs and to this end only I make this offer. 
A. Jfi65 00 Parlor Organ with Book, Stool and Music.complete.boxed.JB^R fo^% 
*i*iiiiiy delivered on Cars at Washington, New Jersey, FOR ONLY ZSmEmmS£m& 
Providing Otfer is accepted a-: i order given within Seven Days from date or this Newspaper 
tW&LlP t HE FOL OiVING NOT'CR AN1> MAIL WITH OKl>ER..jg3 
ypon^Tecelpto^iiis Notice from S^Teaaer"T>3r 5Ee 



l«Oa XXXi PCT-EWTTPIC JK.WL'mjRJXG^^Tfr^ 
t"getherwithonly$85.©©OABH t hyF.O. Money Order, Registered Letter, Checic or 
Bank Draft, mailed within the limited time as specified, I hereby aarce to receive same 
in full payment for one of my Beatty Organs, New Style, No. 700, &c. Money refunded 
with interest at 6 per cent, from date of your remittance, if not as represented after 
o ne year' s use . Signed, JpAJBETjEE Xj IF- 3B^i.A- l X"I , 'y- 

teWmber^oseeur^M!^5£E^^T$A£2G AXN ,"you should order at once before the 

" lo 



instrument at a sacrifice to introduce, as every one sold so far has sold others. In one 
particular instance thirty sales, at $65 each, have followed the first organ purchased. 
First0rganisshippedat#S5.00aBanadvertisement. All I ask in return of you is to show 
the instrument to your circle of friends. The instrument speaks for itself, it sings its own 
praises. If you are unable to accept this Great Offer, write me your reason why. Perhaps 

J'ou have an instrument already or some other make and are not pleased. If so, dispose of 
t and order this. A friend of yours may desire an organ. Call their attention to this 
advertisement. If they are from home, mail this offer to them. If you can conveniently 
""----■- -'-' " -- " '-- '-■• i - * «--" - .L----. - . y , ]P 

jjude 

. ..-. . . „ , . , ,1.410; 

January, 1883, 1,102; February, 1883, 1,152; March. 1883, 1,435; April, 1883, 1,335; May, 1883, 1,401; 
JUNE, 1888, 1,606. TOTA.Ii, 9.441. 

If you are in need of an Organ, you should avail yourself of the above offer at once, as 
it will not be repeated. Let me hear from you anyway. (Bear in mind, that I will not 
deviate from the above offer.) ORDER IMM tDIATELY. 

Address or Call upon I 
the Manufacturer S 




DANIEL F B BEATTY, Washington, New Jersey. 



rTjk st/io fOR SAMPLE ^"CIRCULAR 

4: | W. H. STEWART 

ROOK 74 COURTLAND.ST. NEW-YORK. 



ffHK REKKSH1RE Hll.l.S.— A new Colored 
■*■ Map, 23x28 in., showing mountains, lakes, rivers, I 
valleys, hamlets, railroads, Highways, and points of in- 
terest, free to any address. Apply to Berkshire Line 
Insurance Co., Pittsneld, Mass.; orits General Agent, 
5K1 Broadway, New ST OTIS City* 



$40,000 IN presents! 



\Rlf& #»* Ih yonr o4ni "(Iron . 
'""Iree. Address H. Ballet 



Tfenns 
4; Cd., " 



ewflt 
' Ma 




BIBB'S 

Colebrated Original 

baltimoeb 
fire-place heaters 

To M na upper and lower rooms. 

The lift'idsomeBt,, raoat economical 
Coal stoves in the world. 

B.C. BIBB & SON 

Foundrj, Office and Salesrooms, 
3ffmd 41 _Ll£ht Street, 

B al t*fia6rtJ;-J»»^<*»— __ 

Maebleized Slate Mantels. 
OTtfenoI/w Circulars. 



WANTED. -yiRST-rT.AWS I'ATTKHN MAK- 

KIC S. To a good man steady work and first-class pay. 
Address B. W. PAYNE & SuNri, Corning, N. Y. 



1 hub. Catalogue, 160 pages, f hoto. and Lecture, IQc. 



MAGIC 



LANTERNS 
IwifHVIEWS. 

MAGIC 1LANTBRNS~&~ SLIDES Wanted. 

Optical and JSusical Wonder Catalogue FRJ5E. 

T11KO. J . HARBACB. 809 Klbert St.Phila. .Pa. 




OPIUM 

Habit easily cured with CHLORIDE OF GOLD 

Leslie e. Keeley, m.d., Surgeon, C. & a. B. R. 

1DWI&HT, Illliiola. 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A . SHERMAN'S m ethod . Office 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



MANHOOD! 





KNOW THYSELF.< 

A Book for Every Man ! 
-Young, Middle-Ager], and Old. 

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion shou'd purchase and read the new medical 
work published by the I'caboclv Medical Institute, 
Boston, entitled the Science of life: or. SHf- Pre- 
servation. It is not only a complete and perfect trea- 
tise on Manhood, Exhausted Vitality, "Nervous and 
Physical Debility, Premature Decline in Man. Errors of 
Youth, eta., but it contains one hundred and twenty-five 
p-escriptions for acute and chronic diseases, each one 
of which is invaluable, so proved by the author, 
whose exrrrience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 300 
pages, bound In beaut ful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional -than any other work retailed 
in this country for $?.50. or the money will be refunded. 
Price only $1.25 by mail. Gold medalawarded the author 
by the National Medical Apsociation. Illustrated sam- 
ple sent on receipt of six cents. Send now. 
r Address PEABODY MEDICAL INSTITUTE, or Dr. 
W. H. PARKER, No. 4 Bulflnch Street, Boston, Mass. 
Theauthormay be consulted on all diseases requiring 
Iflnll and experience. 



OFFEB GOOD TILL SEPTEMBER, 1883, ONLY. 

The proprietors of the farm, field and fireside, being desirous of having their already well- 
known and popular Agricultural and Family paper more widely circulated and introduced into houses where 
it is not already known, have determined to throw off all profit this year, and in addition use a portion of 
their capital for the sole purpose of increasing their circulation to | 00*000 copies. After deciding to more 
•xtensively advertise than ever ef ore, the following plan has been adopted by us. 



We will enter your nwne on our subscription book and mail the FARM- FIELD AND FIRESIDE regu- 
larly to you for Six Months and immediately send a pointed numbered Receipt, which will entitle the hold- 
er to one of the following Presents to be given away at our ST "— *"~ "***■* "■*"■ ———---- 



Partial List ot 

6 U. S. Government Bonds of SlOOOt $5000 00 

10 U. S. Greenbacks of $500 6000 00 

10 U. S. Greenbacks of $100 1000 00 

1 Matched pair of Trotting Horses lOOO 00 

1 Grand Square Piano 800 00 

1 Grand Cabinet Organ 200 00 

1 Three -seat Rockaway 200 00 

1 Silver Dinner Service 100 00 

6 Top Buggies 1000 00 

SOU. S. Greenbacks of $o0 each 1000 00 

1000 Photograph Albums $2 each 2000 00 

2 Village Carts 200 00 

1 Pony Phaeton 100 00 



iiven Away. 



i-otnaj 



targacfi gentB val ued from 25 cents to $1.00. which makes a grand ag gregation of i nn ntm prflg,- 
ove presents will be awaraTWln w i f J nM.*S!,,d ^"^,%7iS7f r ShT! § F Py^c^umttee chosen at the Featl- 



1000 Pocktt SilverFrult Knives 1000 00 

1000 Gents' Pocket Knives 1000 00 

1000 U. S. Greenbacks of $1 each 1000 00 

10 Gents' Gold Watches, English Movement 800 00 

10 Ladies' Gold Watches, English movem't «00 00 

20 Boys' Silver Watches, American move't 200 00 

8 Solitaire Diamond FingerEings '...... 400 00 

3 Patent Harvesters 10€0 00 

1 Normandy Work Horse 5€0 00 

2600 Elegant Oleograph Pictures 2500 00 

5 Raw Silk Parlor Suit Furniture 1000 00 

1460 Gold Finger Rings, Ladies' Breast Pins, 
Gents' Scarf Pins, Lockets, Fans and Chains. 

entsTthus guari 

All of the above r --- - — . — - , ~- . „ „_.«. „„„ „.„ _ ^_,_- 

tbI by the Subscribers, this festival will take place Sept. 9th. It will not be necessaryrbr Subscribers to 
attend the Festival ag presents will be sent to any part of the Unite d States or Canada. Yet it is to be hoped. 
asmany will be present as possible. TH:E3 SO CSlll'l'S which yousendusis the regular price I 
for Six Months' Subscription, and therefore we charge nothing for the presents. OUR PROFIT will be in I 
vour future patronage, as we believe you will like our paper so well that you will always remain a subscriber. I 
yOUR SUBSCRIPTION FREE. Get five of your friends to iGlnyou by cutting this out and showing it to I 
them. Send us $2.50andwewill send you the FARM, FIELD AND FIRESIDE for six months, and I 
a num ered receipt for each of your subscribers andone extra for your trouble 
send ten siiBscniUGRS with $5 and we will send f ' '"^' ~ 

I This offer will hold good until Sept. 1st oiily, as we shall li: 

I so we would advise afl our friends to forward subscriptions 

I than September 1st. 

|THE FARM, FIELD AND FIRESIDE 

is one of the oldest and ablest edited Family and Agricultural papers. It contains twenty larare paeres 
i Eiarbtv Columns/ .including elegant cover, bound, stitched and cut. Andnowhasa circulation of 43,000 

COPIES, it contains stories, Sketches, Poetry, Farm, Garden. Household and Agri- 
cultural Departments by the best Contributors of the day, as well as an Illustrated 
Fashion Department. Needle and Embroidery Work, illustrations of different parts 

of the UNITED STATES and Itiographical Sketches of Eminent Hen and Women. In short, It 

contains that whieh will interest, instruct and amuse the whole family. 
THE PROPRIETORS aremenof means, who always have done as they agree, and our paper is long 
' iblished and reliable, with sufficient capital to carry out and fulfill to the letter any offer we may make. 
O THOSE WHO DO NOT ATTEND THE FESTIVAL we will send a printed List of the 

Awards, and allPresents will be forwarded to Holde rsof Receipts as they may direct. Sample Copies Free. 



'ill send I 2subseriptionsandtwelvenumberedreeeipts. 
shall limit the number of new subscriptions to 100 000, 
iptionis early, as in no case will they be received later 



established and 
TO " 
iwarda 

/<* K|| <e_r r-/\ ■*%i?IVI B l"Q secures the 3?\A.:Ft:i*i:- FTIEIjTD cbFrEI.SSlX>S 
V/lvL.1 Ov vtll I O Six Months, and a numbered receipt. The paper is worth double the 

subscription price. A» to our riH*lAl,ty toe rtfer thote mhi)."* kmoio « lo any reputable Publisher in Chirago. 

Honey in sums of $1,00 orless may be sent in ordinal? letter at our risk; larger sums should be sent by 
Registered Letter, P. O. monev order or Express, an d addressed to the 

FARM, FIELD AND FIRESIDE, 89 Randolph St., Chicago. 

REMEMBER these are Presents to our Subscribers given to them absolutely 
Free. Cut this out end show to friends, acquaintances and neighbors, as It 
will not appear again. (Postage Stamps taken In sums less than $1.00.) 

READ THE£fE IjSTTXSZIS s 
*• I like to work Tor roar paper, can do It with a good grace Tor I think It worthy. 

■"■••" 1. BC SMITH, Battle Ground, Ind. 



I say aucces. to yon. 1 



MBS. G. 



•I think the paper worth ten time. the price for a six months' subscription." 

JAMES D1TPONT, Matanzas. Pla. 
" I received your paper and am so well pleased with It that I Inclose SS more for 
the same. I shall try and get more subscribers for your excellent paper." 

FRANK OF.W.K, Custer, Idaho. 
Everyone considers the paper the best of the kind 
HEVBT W. VAUDfoBirT, Marlon, Ind. 



•• Thanks for being so prompt, 
ever offered." 

"One article in your paper is worth the whole price of a year's subscription. I 

am Kind to add my name to your list." G. S. MILUNGTON, North Bennlneton, Vt. 

(^- w E C OULD GIVE AN UNLIMITED NUMBER SIMILAR TO THE ABOVE 



fpm NiW iron 





POSITIVE 



IIiAST. 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

8. S. TOWNSEND, Gen. Agt.,S8CortlahdSt.,9Dey St~ 

COOKE & CO., Selling Agts., 22 Cortland Street, 

JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

NEW TORX. 

SEND FOR PRICED CATALOGUK. 



- .JZT> , SPR^Y 'N^X-i 

LS: 'J FEED WATER>« 
Purifier ^ 

-3-'-' * FOR STEAM BOILERS 
__■ ::_ ; u , s , s roRtIGN PATENTS 



SPEAKING TELEPHONES. 

IHK jUII'IUCW BfXI. TIIJPIIOM-: COMIMiW, 

W. H. FOI.BB8, W. R. Drivi-r, Thi o. N. Va [L, 

PrextiUnt. Treaswrer. Gen. Manager. 

Alexander Orabam Hell's patent of March 7, 1876, 
owned by this company, covers every form of apprratus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undu ations 
corresponding to the words spoken, and which articula- 
tions produce simtiar articulate sounds at the receiver. 
The Commissionerof Patents an dthc U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing In a contested case, and many In- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon apnlication. 

Address all communications to the 
AMERICAN liKM. TELEPHONE COMPANY. 
05' Milk Street. IIomioii, Mast*. 





HENDERSON'S SPECIAL REFRACTORY COMPOUNDS. 



SVBBTIWTES FOR 

Costs less than common red brick. Practically infusible. Can be made in any locality where sand is found. No 
capital for machinery necessary. Any one can handle them. Repairs made by same material. Specially advan- 
tageous for Iron, Steel, Sliver, and Lead Smelting Works ; also for innerwalls of FIREPROOF BUIL.DINGS. 
Wot particulars of manufacture and license to use, apply to J AMES HENDERSON) Bellefonte, Penn. 



ICE MAKING MACHINES, 

And Machines for Cooling Breweries, Pork Packing Estab- 
lishments, Cold Storage Warehouses, Hospitals, etc. 

SEND FOR ILLUSTRATED AND DESCRIPTIVE CIRCULARS. 

PICTET ARTIFICIAL ICE CO. (Limited), 

P. O. Box 3083. 142 Greenwich St., New York City, N. Y. 



The fact that this shafting has 75 per cent, greater* 

strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
"We are also the sole manufacturers of the C i'X mbrat ki> 
Collins' Pat.Coupltng, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGH LIN S, 

Try Street, 2d and 3d .Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
B^" Stocks of this shafting in store and for sale by 
FULLEPv, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. T. 



WTTHEKBY, JRUGG * moii^rer*ouiV. Manufacturers 
of Paten* wood working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by B- Bail & < o., Worcester, Mass. Send for Catalog****- 



SEND TO I 



JUiM.Dcnr 



THE BESTBAND SAW BLADE ! 



STEAM PUMPS 

Of every description and for every purpose. 

Bo ler Feeding and Fire Pumps a specialty. Pumping 
returns from steam heating appa- 
ratus without the use of tanks or 
traps. Combined Pumps and Boil- 
ers for Railway Water Stations. 
Adopted by twenty-four leading 
B. B. lines. 

SMITH, VAILE & CO., 

Dayton, O. 
Send for descriptive catalogue. 




DRILLING, WELL 

BORING AND MIN- 
ERAL PROSPECT- 



ARTESIAN WELL 

INO MACHINERY. Portable, low priced, worked by horse, ttiesm or 
man power. Will procuru an abiinffance of water In earth or rock, 
anywhere. Send 3c. stamp for. -Analogue, nleo namea of those wsnti 

ids water, q, £, pfe Tce Well Co., 29 Rcss Street, ITe? York, 



Clark's Noiseless Rubber Wheels. 

Absolutely prevent splintering and wearing 
,of floors caused by use of Iron Wheels. 
.-i Adapted for Trucks, Boxes, flaskets, Tables, 
and work of every kind in Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLABK, Windsor Locks, Ct. 




Steel Castings 



From U to 15,000 lb. weight, true to pattern, of unequaled 

pre _ 
Send for 



strength, toughness, and durability. 

and 15,000 Gear Wheels of this_steel „now running 



'LB1JLI, Ul U1ICUIUUOU 

20,000 Crank Shafts 
low running prove 
its superiority over other Steel Castings 
circular and price liBt. 

CHESTER STEET, CASTINGS CO., 

40T Library St., Philadelphia, Pa, 



WESTON DYNAMO-ELECTRIC MACHINE 



The undersigned, sole agents for the above machine 
for 

ELECTROPLATING AND ELECTPTYPM, 

refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now in use. 
Are also manufacturers of Pure Nickel Anodrs, 
Nickel Salts. Polishing Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished upon application. 



HANSON VAN WINKLE & Co. 

SOLE AGENTS SKWUih . V '. 



New York Office, 9V and 94 Liberty St. 
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%&vttti»mats'. 



Inside -Page, encli insertion - - - 75 cents a line. 
Hack l'n«e, each insertion - - - SI. 00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

The Best Injector 
in the World. 

The Cheapest, Neat- 
est, and most 
Economical 
Injector. 

Also HipWifting 
Automatic Injeetor. 

Agents wanted to 
represent the Co. 
throughout the 

United States. 
Address 

BOBLAND'S PATENT INJECTOR CO., LlinM, 

MANCHESTER, ENGLAND. 

ROOKS ON BUILDINC, PAINTING, 

" Decorating:, etc. For 1883, eighty-page illustrated 
Catalogue. Address, inclosing three 3-cent stamps, " 
WM. T. COMSTOCK, 6 Astor Place, New York. 

COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
chines, sent for 3 cent stamp. 

THE POPE M'F'G CO., 

597 Washington St., Boston, Mass. 



gtttt^ Lehigh Valley Emery Wheel Co. 




mm 

mm 




Seventh Annual Exhibition 

Pittste Eiuosition Society, 

OPEN FROM 

September 6 to October 13, 1883. 

Artists, Inventors, Mechanics, and Manufacturers of 
the United States cordially invited to participate. 
Buildings and grounds occupy an area of 22 acres. 
For Prospectus and Entry Blanks, address 

J. C. PATTERSON, Secretary, 

P. O. Box 895, I'itt sou i-u, Pa. 



71 JOHN SS 
NEW YORKCI TV 




I 79 Kl LBY S £ BOSTON MASS 





Xiebighton, 

Manufacturers of 



Emery A Corundum 

AND GRINDING MACHINERY, 

For use in Foundries, Machine Shops, Cotton Mills, Saw Mills, etc. Parties 
needing such goods should not fail to send for catalogue and prices. No 
shop where steam or water power is used is complete without them. 



ONE THOUSAND TONS 

METALLIC SHINGLES 

Are now being used by the W. S. and B. R. R. on depots 
between New York and Buffalo. 
Manufactured bythe 

ANGLO-AMERICAN ROOFING CO. 

22 CLIFF STREET, NEW YORK, 
And 221 Dudley Road, Wolverhampton, Eng. 




WM. A. HARRIS. 
PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the 

HAlUtlS-COliLISS ENGINE 

With llarri.' I'aieuted Improvements, 
from 1(1 to 1.000 H. P. 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMBS C.HAND & CO.. 
614 and 616 Market St., Philadelphia, Pa. 



BOGAHDUK' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn. 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoamit, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 




Shimer Cutter Heads 

10,000 SOLD. 

work Car Siding. Flooring, 
Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Cope 
Heads to match. 
Shimer & Co., 
Milton, Pa. 




FRICTION CLUTCH 

Pulleys and Cut-offCouplings. 

JAS. HUNTER & SON, North Adams, Mass. 




THE RIDER HOT AIR 

COMPRESSION 

Pumping Engine, 

For city and country residences where 
it is required to raise a supply of water. 

Simple, Economical, Effective. 

No skill required to run it. We can 
refer to our customers of eight years' 
standing. Send for catalogue. 

CAMMEYEIt »fe SAYER, 

im 19 Dey St., New York. 



F. Brown's Patent 1 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & P. BROWN, 13 Park Place, New York. 





HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FRANKLIN .¥. Pres't. J. AT. \\,\M, Prex'l. 
J. B. PIERCE. Ser'v. 




ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampiesfree. 
Agents Wanted. T. NEW. 82 John Street, New York. 



THE DUPLEX INJECTOR. 

\ The constantly increasing demand for this Boiler 
: Feeder proves its superiority over other machines now 
i in use. Send for illustrated circular and price list. 
[ Manufacturedby JAMES JENRS, Detroit, Mich. 





The 

A NEW, 



MONITOR." 

>.IFTINGANH NON- 




S«nd for catalogue. 



Best Boiler Feeder 

in the world. 

Greatest Range 

jetffbjjained ^.J^oeB 

Sudden Changes of 
Steam Pressure. 
Also Patent 

EJECTORS 

OB 

Water Elevators, 

- ^tvEPJ" Conveying 
waxer nod iitfaid. 
1* lit cut Oilers, Lu- 
bricators, etc. 




PMOHHS' 

MHffS* 

ASBESTOS HOPE PACKING, 

ASBESTOS WICK PACKING, 

ASHESTOS FLAT PACKING, 
ASBESTOS SHKATHINGS, 
ASBESTOS GASKETS, 

ASBESTOS BUILDING FELT. 
Made of strictly pure Asbestos. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of H.W.Johns' Genuine 

ASBESTOS LIQUID PAINTS, HOOF 

PAINTS, HOOFING, STEAM PIPE 

AND BOILEIt. COVERINGS, 

FIBEPIIOOF COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 





THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 

BERGMANN & CO. have now succeeded in supplying what has till now been the great desideratum 
in Telephone and all open circuit work. 

This Battery is not only the simplest, cleanest, most economical, and m st durable of all, but it 
overcomes all the existing defects of the Leclanche and other forms hitherto employed. It is 
small, neat, compact, and very portable ; hermetically sealed and guaranteed to form no gases. On 
this account it requires hardly any attention. It will last more than twice as long as any other. It 
is cheaper than any other. Hetght,6M inches : diameter, 3J£ inches. Price Si, complete. 

Samples sent free to dealers and Telephone Exchanges on application. Send for circular. Dis* 
count to dealers. 

BXsn.Gt-ncACTiia" <*• oo., 

'<€l<*Mm<JBM*to«fcey*©A*> a98 AwmaJft^cqfc*. I 7tft,jtt. jjjew York. 

For Family Sewinst Machines, Dental, Jewelers' 
Watchmakers' Lathes. Pans, etc. Motor, with auto 
matic battery and complete outfit for sewing machine 
$35to$40. The Electro-Dynamic Oo. op Phila. 
121 So. 3d St., Phllaj. 19 K. 15th St., New York; Cannon 
St., London. Engr. Fans for intermittent use, ¥40 and 
$25; constant use, $85, $25, and $20. 



TMEtotric Motor 



iinv, 



ERICSSON'S 

New Caloric 

KUmuing Engine, 

FOB 

Dwellings & €oimtry Seats 

Simplest ! Cheapest ! Eco- 
nomical ! Absolutely Safe ! 

Drlamater Iron Works, 

C. H. Delamater & Co., 

Proprietors, 

16 Cortlandt Stl«et, 

New York, U. S. A. 



am 


1 VICTOR TRICYCLES. 

■ HIGHEST CLASS WORK.— NEW FEATURES. 

■ SEND .< c - r "STAMP FOR ILLUSTRATED CATALOGUE- 
V% OVFRMAM WIICELG? 

i^j HARTFORD,CT. 



POINTERS for Users of Steam Pnmp$. 
Van Dozen's Patent Steam Pump 
( Hot or Cold, ) Ia 
Can Pump < Sandy or Impure > Pffin) ™ T 
I Wateror Liquids. J™™*. 
Has no moving parts, consequently no 
wear, no repairs, no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dea'er arid 
take no cheap substitute. We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DUZEN & TIFT, Cincinnati, O. 




EVAPORATING FRUIT 

Treatise on improved methods 
SENT FBEE. Wonderful results. 
Tables of Yields, Prices, Profits, 
and General Statistics. Address 

AMERICAN MANEF'G CO., 

American Fruit Drier. Waynesboro, Pa. 




=r Pulverizes everything— hard, soft, gummy, etc. 

" The best Clay Grinder and the best Cotton Seed a 

> Huller in the world. h* 

42 Portable Steam Engines, Stationary Engines, W 

"^ Horiz ntal and Upright Boilers, all sizes, on M 

a, hand for immediate delivery. _. 

£ 10 Barclay St., N. Y. City. ' 



GOLD 



gEBEBaaasEgaBsa 

Wiley i& Itussell Mfg. Co., Greenfield, Mns» 

Estill EAGLE ANVTls7M3. 

Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail price, 10 cts. per lb . 




ESTABLISHED 1841. 
JOHW HOIiIiAITD, 
Munufac- 

tn :r wmmm— pens, 

Pen Holders, Pencil Cases. MacKinnon Stylographicand 
Elastic Fountain Pens. Over one million of our Gold 
Pens now in use, many of them more than twenty years 
old. If not sold by your stationer or jeweler, send for 
illustrated price list to 19 West 4th St., Cincinnati, O. 



PvrnmAtnrB Por showing heat of 
■^.y* VlHWlitJI *»• Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam. Oil Stills, etc. 
HBNBY W. BDLKLEY. Sole Manufacturer, 

149 Broadway, New York. 



Best Boiler ail Pipe Covering Male! 

The Celebrated Patent 
Air Space 

OOVEBIUG 

For STEAM BOILEBS and PIPES, HOT BLAST PIP- 
ING, etc.. etc. Address CHALMERS SPENCE CO., 
419 nn«l 421 Xijrlith Street, New York. 



YOLNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS.. 



PROVIDENCE, R. I. 



Leffel Water Wheels, 

With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION 

FINE NEW PAMPHLET FOB 1883 
Sent free to those Interested. 

JAMES LEFFEL & CO., 

Springfield, Ohio. 
110 Liberty St., N. Y. City. 




PAYNE'S AUTOMATIC ENGINES. 

Spark Arrester. 




Reliable, durable, and economleal. will furnish a 



horse power with one-third less fuel and water than any other engine, 
built, not fitted with an automatic cmu>ff. Send for Illustrated 
Catalogue "A. »" for information and prices. Box 1807 

Bi W. PAYNE <fc SONS, Corning, N. Y. 



: * VERTICALENGINES ^ 

,!<• THE BEST IN THE MARKET V 
',* AT REASONABLE PRICES '> 
/' MANUFACTURED Br \ 



SYRACUSE NY. 



NEW YORK BELTING AND PACKING COMP'Y. 

," ,^ffjlf|]ffl The Oldest and Jtargest Manufacturers of the Original 

JliSl Ik SOLID VULCANITE 

| m i 3 EMERY WHEELS. 

^HUF stan^B^M, 1 ?^ fU " UP ° n "" 0Ur 

Emerfwleei. NEW YORK BELTIN8 AND PACKIN8 CO., 

Job* H. chbevm, Treas. Nos. 13 A IS Park Row, opp. Astor House, New York. 



OF THE 



FOR 1883. 
The Most Popular Scientific Paper hi the World. 

Only $3>£0 n Year, including postage. Weekly. 
5£ Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History,etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—?ft numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every cluboffltve subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Uraft, or 
Express. Money carefully placed inside of envelopes: 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

2v£TT£T£T <Sc CO., 

26 I Broadway, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year ; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 



PRINTING INKS. 

THE " Sci entific American " is printed with CHAS. 
ENET JOHNSON & CO.'S INK. Tenth and Lom. 
bard Sts. Phila, and 47Kose St, opp. Duane St., N. T. 
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